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for your plant or office! 


To develop a modern Te 





Important Illumination Data for Every 
Executive Who Must Plan or Approve Plant or Office Lighting 






One of the important prerequisites for 
favorable working conditions is a sound Lighting Plan 
... lighting which conforms to the latest approved stand. 
ards of modern plant and office illumination. To help you 
secure an efficient Lighting Plan—these recently pub. 
lished Benjamin Manuals are made available to you at 
no cost or obligation. 




















solutions to FACTORY LIGHTING 
problems. Discusses 21 most com- 
monly encountered problems in 
lighting plant locations including 
those pertaining to: Fire or Ex- 
plosion Hazards, Dust, Adverse 
Service Conditions, Maintenance, 
Lighting for Protection of your 
Property. Ask for Manual No. 2. 






In the fact-packed pages of these manuals, 
you will find Benjamin lighting units to solve practically 
every industrial lighting problem. You will find the 
answers to many questions concerning the development 
of a sound Lighting Plan for your particular needs. Your 
request on the coupon below or a letter will bring you 
any or all of these 6 Manuals FREE. Address: Benjamin 
Electric Manufacturing Co., Dept. N, Des Plaines, Illinois. 























SAFE LEGHTING of hazardous 


' ations. A 






Scores of Questions like these are Answered in these Manuals 
HOW MANY CAN YOU ANSWER NOW? 









weather and MOISTURE-PROOF 
lighting. Lists and describes units 
designed for damp, steamy, wet 
or humid locations. This manual 
also gives you valuable informa- 
tion on the correct maintenance 
of lighting units and equipment 
exposed to moisture or combus- 
tible dust. Ask for Manual No. 4. 








safe remova and SIMPLIFIED 
MAINTENANCE of lighting fix 
tures. A es pt i ex 
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better lighting for better EM- 
PLOYEE RELATIONS. A volume 
of 5 reports to aid management 
in its consideration of all phases 
of Lighting as a tool to control 
working conditions for the benefit 
of employees. Has Check List 
for setting up Plant Iimprove- 
ment Plan. Ask for Manual No. 6. 
, 


@ How to obtain efficient general 
illumination for industrial and 
commercial locations? Refer to 
Page 419, Manual No. 1. 


@ How to prevent the waste of 20 to 
80 cents of your lighting dollar due 
to improper maintenance of light- 
ing fixtures and equipment? Refer 
to Page 27, Manual No. 2. 


@ How to take proper precautions 
with lighting installations in atmos- 
pheres containing gasoline, grain 
dust, combustible fibre, and other 
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MAIL COUPON FOR YOUR FREE 


Benjamin Electric Mfg. Co. 
Dept. N, Des Plaines, Illinois 


Gentlemen: Please send me the Lighting Manuals, numbers of 
which are checked below, to help me in planning improved 
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lighting for my plant or office. 
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hazardous locations which present 
serious fire and explosion hazards’ 
Refer to Page 122, Manual No. 3 










@ How to select lighting equipment 
to withstand the deteriorating and 
corrosive influences of dampness 
water and steam? Refer to Page 138, 
Manual No. 4. 









@ How to provide high levels o 
general illumination in high bays 
where reflectors must be mounted 
over 30 feet or more above th 
floor? Refer to Page 4, Manual No.5. 
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AUTOMOTIVE DECENTRALIZATION. Assembly plant for 
Buick-Olds-Pontiac Division of General Motors Corporation, near 
Wilmington, Size 800x1300 feet; second floor one-third area of 


first. Structural steel frame; metal floor construction; brick and 
glass walls. V-shaped administration building for good natural 


lighting. Plenty of room for expansion as needed 


NEW PLANT BUILDINGS 
FOR LOWER PRODUCTION COSTS 


@ A properly designed plant is one of industry’s 
most effective tools in cutting production costs. 

Of the need to reduce these costs there can be 
no question. It is essential. 

In the matter of how to do it, many ways are 
open. Prominent among them are layouts that pro- 
duce more efficient operation; better facilities for 
handling and storing raw materials and finished 
products; better lighting; provisions for worker 
health and comfort that keep morale high and are 
in keeping with today’s needs and trends. 

These and other aids to greater output at lower 
unit cost are inherent in a properly designed plant. 

With many industrial concerns the need for new 
facilities cannot be questioned. Their present 
plants are outmoded and outgrown. They cannot 
produce enough goods to satisfy the demand and 
make sound growth possible. The buildings do not 
allow the most effective layouts and handling; in 
consequence, costs are high and it is difficult to do 
much about them. Another serious handicap may 
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be an unfavorable location from the standpoints of 
company markets, raw materials, labor supply, and 
transportation. 

To other companies the need for a new plant may 
be less obvious or urgent. Then the decision to 
build or not to build may be much more difficult to 
make. An important deterrent is the fact that 
today it costs somewhere between one and one-half 
and two times as much to put up a new plant as it 
did in 1939. 

The chances of any immediate relief from the 
present high building costs seem remote. However, 
there are cost-reducing factors at work. There will 
likely be recessions in the prices of some industrial 
building materials as manufacturing economies 
come into play and supply more nearly balances 
demand. The ingenuity of experienced architects 
will develop more new ways to shave construction 
costs. Performance of building-trades workers, 
too, may improve and thus help to bring costs 
down. When and by how much these possibilities 
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will influence building costs significantly remains 
to be seen. | 

Painstaking analysis of the economies and other 
advantages offered by a new plant must therefore 
be balanced against the cost, in deciding what to do. 
And, of course, the possibility of making changes 
that will better fit the old plant to meet new condi- 
tions will be considered with care. 

One of the early steps in such a study should be 
a critical examination of the vresent location, from 
the standpoint of its suitability from every angle. 
There are many factors that may dictate the ad- 
visability of moving to another town, to another 
section of the country, even into a rural area. 

The advantages of decentralizing operations is 
another matter that is worthy of thought. Manu- 
facturing units may become so big that they tend 
to be unwieldy. Decentralization means smaller 
units that foster higher efficiency, easier control, 
better transportation and housing facilities for 
workers, perhaps even greater opportunity for 
expansion. 

It must not be overlooked that some important 
advantages of a new plant are not so readily trans- 
lated into dollars-and-cents savings as are good 
layouts and handling methods. Intangible, they 
are none the less real and valuable. 

Among them are more healthful and comfortable 





BUILT AROUND MECHANIZED HANDLING of drug products, 
warehouse for McKesson & Robbins, Inc., at Houston, is also de- 
signed to fit Texas climate, Forced ventilation in warehouse areas, 
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working conditions with respect to heating, venti- 
lation, eating and sanitary facilities, opportunities 
for recreation, and a convenient place to park. 
Also, a plant that is good to look at is an asset to a 
neighborhood. Anything that makes for better 
industrial and public relations is almost certain to 
be an important factor in the reductior. of costs. 

Lower cost of manufacture as an objective is 
always present. The process of lowering costs and 
then prices of industry’s products must be contin- 
uous. It is only by continually increasing the out- 
put gained from a given input in our manufacturing 
operations that we are able to distribute goods and 
services more broadly, and raise the standard of 
living. Our whole economy is bound up with this 
procedure. 

As we participate in the economic affairs of other 
countries, our efforts toward cost reduction take on 
international aspects. Obviously the cost of the 
housing in which we carry on our manufacturing 
operations takes on added importance as the diffi- 
culties of reducing costs increase. They do increase 
in a period of inflation. They do increase as we 
take on new obligations abroad. 

In the following pages FACTORY shows how 
industry is solving some of its important housing 
problems, both with new plants and with good 
maintenance of the old. 


Air conditioning in offices; ceiling-high windows of heat-resisting 
glass, with wide exterior overhang to keep out direct rays of sun 
and insure shadowless, glareless illumination 


FACTORY MANAGEMENT and MAINTENANCE 


Sal ate laa 


Si 3h a a ie ian 


is cene, 


athe 


GODS he pe ET 








TRENDS IN PLANT DESIGN 
AND CONSTRUCTION 


® Certain developments in indus- 
trial building construction over the 
past few years may now be cited as 
significant trends: 


1. Building the structure to fit the 
process layout is strongly favored. 


2. Structural design is more care- 
fully arrived at. Engineers tend to 
weigh strength and durability of 
various types of construction 
against their relative cost to obtain 
maximum performance from the 
structure at minimum cost. 


3. Wider column spacing is being 
demanded by owners. They want 
structures providing maximum 
fiexibility. 


4. Factors affecting personnel and 
public relations get more attention 
in the building budget. Plants are 
being designed to enhance and 
beautify the communities in which 
they are located. 


5. Hoped-for post-war wonders 
in new materials have simmered 
down considerably. 


6. Windowless construction has 
not found widespread favor, except 
where closely controlled conditions, 
such as temperature, lighting, and 
humidity, are essential. 


7. Provisions for expansion are 
being incorporated in many plants. 


8. Underground plants are not 
likely to be built soon. Cost is too 
high, and wartime safety is at pres- 
ent questionable. 


Nationally recognized engineer- 
ing and architectural firms are in 
general agreement on the following 
trend indicators: 


1. Structural design. Probably 
the most marked trend in structural 
design is the increased development 
of rigid or semi-rigid frames in 
steel as well as concrete. Economy 
through reduced sizes of members 
and simplification of bracing re- 
sults. Increased use of welding is 
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leading to economies in steel con- 
struction, although welded struc- 
tures are not as yet approved by 
all municipal building depart- 
ments. Higher permissible concrete 
stresses are enabling use of smaller 
members. Pre-cast concrete mem- 
bers, offering advantages in speed 
and in-place costs, are beginning to 
come into general use. In timber 
construction, stress grading of 
materials and developments in 
laminated members are promoting 
reliablity in strength. 


2. Column spacing. The average 
plant built before the war probably 
had 150 interior columns for every 
100,000 square feet of floor space. 
The great majority of plants today 
have reduced the average to 40 by 
using bays 40x80, 60x60, and, in 
some instances, 25x100 feet. While 
the cost of increased spacing is 
higher, it does not appear to be 
exorbitant when reduced to a per- 
centage of total building cost. 


3. Production layout. There is 
increasing cooperation between 
owners and engineers in studying 
layout problems, according to The 
H. K. Ferguson Company, Cleve- 
land. Before deciding which type of 
building and what materials to use, 
a clear picture should be had of the 
process-housing problems. 


4. Walls and windows. Leaders 
in the building materials industry 
have developed a practical insulated 
metal panel which is causing 
changes in wall construction. These 
steel and aluminum panels, with 
rigid insulation between sheets of 
metal, furnish one answer to fu- 
ture plant expansion. First cost is 
reasonable. 

Cinder block covered with ce- 
ment stucco or portland cement 
paint makes an economical outside 
wall. 


For interior walls, there has been - 


a growing use of glazed tile of vari- 
ous grades in plants where house- 


keeping is a subject of primary 
concern. Concrete blocks and 
acoustic blocks of various sorts 
have been used extensively in many 
structures. 


5. Windows. Large areas of glass 
are to be found in the newer plants. 
Continuous sash of aluminum and 
steel are used in permanent and 
temporary walls, as well as in moni- 
tor and sawtooth roofs. Extensive 
use of large window sections appears 
to be made for cost and psychologi- 
cal reasons. In several installations 
of solid glass-block walls, window- 
glass inserts have been provided to 
allow employees to see out. The 
newer twin-wall sash have insula- 
ting value and are being used in 
increasing amounts. 


6. Lighting.. Wide difference of 
opinion exists among engineers on 
the fate of monitor and sawtooth 
construction. Some claim light from 
sidewall sash and fluorescent fix- 
tures is sufficient and makes pos- 
sible flat roof structures with long 
spans. Others hold that monitors 
and sawtooth roofs are here to stay 
for lighting and ventilation pur- 
poses in certain industries. 

Fluorescent lighting is definitely 
in vogue. Design intensities, say A. 
Epstein & Sons, Chicago, continue 
upward, with 50 to 100 foot-candles 
becoming quite commonplace in fin- 
ished spaces. 

There is also a tendency, report 
Caproni Associates, New Haven, to 
eliminate skylights and to use only 
artificial lighting in the interiors of 
buildings. 


7. Roofs. Cooling of roofs, by 
means of sprays and by water re- 
tained on the roof, is a practice be- 
coming more common, according to 
Rust Engineering Company, Pitts- 
burgh. These methods are particu- 
larly suited to southern industrial 
buildings. The Rust Company adds 
that this is an eminently practical 
and economical approach to the 
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Photograph by courtesy of The Austin Company 


TREND TOWARD CONTROLLED CONDITIONS when required by process is exemplified 
by new plant for Bayer Company Division, Sterling Drug, Inc., Trenton. Temperature, 
humidity, and lighting are closely regulated. Pre-cast concrete tile roof. Glazed tile and 
glass block walls in conditioned area. Explosion-proof electrical distribution system 


problem of keeping interiors cool 
in hot climates. 

One company has resorted to the 
cantilever girder-type of roof con- 
struction. Walter Kidde Construc- 
tors, New York, state that this 
method of construction results in 
a saving in steel of 15 to 30 per 
cent for any given span. 

For long spans, concrete arches 
and split I-beam steel arches have 
been successfully used. 

Roof decks of pre-cast concrete 
slabs or ribbed steel are taking the 
place of wood. They are economical 
and do not shrink or cur] up, a com- 
mon complaint with wood. 

There is a definite trend toward 
flat roofs, state Rosengarten & 
Kraemer, Philadelphia. Insulation, 
either blown in or laid on top of 
the roof deck, has proved its value 
in savings during the heating sea- 
son, and in better working condi- 
tions during the summer. 


8 Ceilings. In offices and fin- 
ished areas, suspended ceilings of 
glass fiberboard, glass foam, vege- 
table fiberboard, and various acous- 
tical tiles are in much favor. These 
ceilings are generally used with 
fluorescent troffer units. 
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9. Insulation. This is partially 
treated in Section 7, above. 

The question of roof insulation is 
being studied on many jobs to de- 
termine the most economical type 
and thickness. Rosengarten & 
Kraemer point out that doubling in- 
sulation does not double savings. 
For example, the fourth one-half 
inch of insulation reduces heat loss 
only one-fourteenth as much as 
does the first one-half inch. 


10. Heating. Use of floor panels 
designed for radiant heating is rap- 
idly increasing. Cost of installation 
is coming down. 

In large areas, unit heaters, and 
particularly the use of fresh-air 
type blower units, represent the 
most popular heating medium. 


11. Ventilation and air condi- 
tioning. In many plants ventilating 
fan systems have been installed. 
They have been provided to form 
a part of the cooling and other air 
conditioning equipment in the event 
future occupancy or other condi- 
tions warrant the expenditure for 
atmospheric control. 

The ease with which controlled 
atmospheric conditions can now be 


obtained in new plants has led 
many firms to adopt building de- 
signs which anticipate subsequent 
installation of refrigeration units, 
chemical dehumidifiers, air filters, 
and fans; and to supplement limited 
initial set-ups in which ventilating 
equipment and electrical load cen- 
ters are located on platforms that 
form integral parts of the building. 
Where such equipment is incorpor- 
ated at the outset, The Austin Com- 
pany, Cleveland, points out that 
most of the air conditioning equip- 
ment is installed on the platform at 
floor level, and then raised into 
place with it. 

Air conditioning is increasingly 
popular in office sections. It is com- 
pulsory in some process work. 


12. Floors. A relatively recent 
innovation is the use of long-span, 
pre-cast concrete floor slabs. These 
slabs, where the floor area permits 
their use, represent definite savings. 
Installed slabs actually cost less 
than the construction of wooden 
forms for a concrete floor poured 
in place, Rust engineers report. This 
saving still obtains after a grano- 
lithic or other finish is laid over the 
slabs. The wood block floor retains 
its popularity. 


13. Storage space. About one- 
third of all factory space is used for 
storage purposes, and it does not 
seem economical to pay $6 or $7 a 
square foot for it. More attention 
will be paid to the economical de- 
sign and layout of definite ware- 
house space in the future. 


14. Materials handling. Head- 
room is being increased in the 
newer plants to permit greater flex- 
ibility for ‘future installation of 
overhead conveyor systems, and to 
permit full utilization of palletized 
tiering methods. Layout for the 
most effective handling is getting 
careful consideration. 


15. Personnel and public rela- 
tions. The efforts of industrial man- 
agement to increase the comfort and 
safety of employees are significantly 
influencing new plant design 
throughout the nation. Shortage of 
labor, union requirements, and a 
generally more progressive attitude 
toward personnel have led to ex- 
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terior beautification, adequate and 
attractive sanitary facilities, and, in 
general, a new concept of the 
employer-employee relationship. 
Firms employing large numbers of 
people seldom fail to provide park- 
ing areas, lunch rooms and cafete- 
rias, and recreation space both in 
and out of the building. 

With cost such a dominant factor 
in current construction, it is not 
likely that we shall see any new 
excursions into unproved non-pro- 
duction expense under present con- 
ditions, cautions Albert Kahn 
Associated Architects & Engineers, 
Detroit. Where justified by the re- 
mote location of a plant, companies 
are making substantial investments 
in well-equipped cafeterias readily 
adaptable for auditorium use in 
connection with training or recrea- 
tion programs. In some instances, 
special outdoor promenades and 
terraces are being provided for re- 
laxation with minimum expendi- 
ture through the utilization of 
otherwise idle roof areas. 


16. Interior painting. Important 
among additional design features, 
which have gained in acceptance, is 
interior color-harmony painting. 
Color codes, worked out after 


study of effects in relation to the 
production process, are being ap- 
plied to increase safety, restfulness, 
and worker efficiency. 

The studies have led to corridors 
of differently colored ceramic glazed 





PLEASANTLY LANDSCAPED office building of Plymouth Divi- 
sion, Chrysler Corporation, Detroit, was designed with an eye to 
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walls, depending upon the source 
of the light and whether it should 
be reflected or absorbed. Monotony 
of large, gray brick wall areas has 
been relieved by pilasters of maroon 
color brick. There has been a grow- 
ing emphasis on the use of muted 
greens, blues, and tans for psycho- 
logical effect. 


17. Sanitary facilities. Modern 
washrooms using steel stall parti- 
tions, circular washfountains, and 
improved sanitary fixtures are being 
located as closely as possible to 
working areas. There is an increas- 
ing trend toward separating wash- 
rooms from locker areas. Toilet 
facilities can save money for the 
employer by being located at con- 
venient intervals throughout the 
plant, instead of in one large room. 


18. Employee circulation. While 
not a novel consideration, the effi- 
cient circulation of employees from 
parking lot to time clocks, from time 
clocks to lockers, and from lockers 
to work areas, is studied much more 
frequently than formerly in new 
plant design. Planning for the 
movement of employees entering 
and leaving work areas, including 
the convenient location of parking 
lots, and for) worker circulation 
within the plant, is becoming an es- 
sential phase of engineering. 


19. Landscaping. Landscaping 
and its proper maintenance have 









become recognized as a desirable 
expense, resulting in better public 
relations and employee morale. 
Landscaping has been influential in 
restraining zoning committees from 
banishing industry to uneconomic 
locations on the outskirts of cities 
where transportation and employ- 
ment would be handicapped. 


20. New materials. It is the con- 
sensus that aluminum is winning a 
position of greater importance as 
an industrial building material. 
Corrugated aluminum sheeting, 
first used for temporary Army and 
Navy construction when steel was 
scarce during war years, has been 
widely used in many of the new 
lower-cost buildings. Engineers ex- 
pect to make greater use of new 
heavier post-war aluminum sheet- 
ing where such use is justified. 
Aluminum is also used in sash, 
lighting fixtures, and ornamental 
trim, although structurally it has 
not been employed to any extent. 


* * * 


Factories to be built in the next 
few years, according to most of the 
experts, will not be much different 
from those that have been recently 
built, but they will in general be 
more expertly laid out for economi- 
cal operation. The building needs 
will be more economically and more 
fully met. And the whole plant will 
be cleaner, safer, and more pleasant 
to work in. 





Photograph by courtesy of Albert Kahn 


good community as well as good employee relations. Radiant 
heating. Heat-absorbing glass on south side 
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BEST POSSIBLE WORKING CONDITIONS and efficient opera- 
tion were primary considerations in planning Sapphire's new plant. 








Building is therefore air conditioned to provide 80-deg. tempera- 
ture at tolerable 50 per cent relative humidity. Exterior walls 


SAPPHIRE HOSIERY CORPORATION 


NEW PLANT AT TELFORD, 


@ One of the most beautiful of the 
post-war hosiery mills is that re- 
cently constructed at Telford, Pa., 
for the Sapphire Hosiery Corpora- 
tion, manufacturer of women’s full- 
fashioned nylon hosiery. Impressive 
are’ the buff-colored, 20-ft. brick 
walls of streamlined contour and the 
terra cotta blue facade in the center. 
Setting off the wall expanse is a 
five-unit band of 8x8-in. double- 
ribbed glass block. 

There was reason underlying this 
plant’s design. It was planned to 
embody the latest ideas in efficient 
operation and to bear out company 
policies in employee relations. 


Main building. This building is 
138x94 feet, with a temporary wall 
of frame construction at the rear, 
covered on the interior with %-in. 
smooth asbestos board, and on the 
exterior with corrugated siding. Be- 
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tween the two surfaces is a 2-in. 
mineral wool blanket. The building 
has a 60x16-ft. office projection. 
Frame is of structural steel. Walls 
have a face-brick exterior with a 
2-in. glass foam core and a concrete 
block interior. 


Roof. Supported on steel col- 
umns, roof is built up on concrete 
planks with 2-in. glass foam insula- 
tion. Aluminum doors, fitted with 
prismatic glass, are set in a terra 
cotta facade and form the front en- 
trance for employees and execu- 
tives alike. Over the main entrance, 
which leads directly into the office 
wing, the name of the company ap- 
pears in satin-finish aluminum cut- 
out letters. Terrazzo floors in the 





Architect and Engineer: Lockwood 
Greene Engineers, Inc., New York 
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vestibule section have a sunken mat 
recess. 


No interior columns. Of single- 
story construction, the 14,000 square 
feet of floor space is divided into 
60-ft. clear spans. Clearance to the 
suspended acoustical ceiling is 11 
feet. The floor in the manufacturing 
area is reinforced concrete on sand 
fill; in the offices, asphalt tile on 
concrete. The manufacturing floor 
is especially designed to withstand 
the weight of the latest type of 
long-section knitting machines. 

No window sash were employed 
in construction. Glass block is used 
throughout. A condensation gutter, 
necessary under conditions of con- 
trolled high humidity, drains all 
glass block wall areas. A dry well 
serves each gutter drain. 

Lighting is by continuous, troffer- 
type, fluorescent fixtures. Lighting 








are buff-colored face brick set off by five- 
unit band of glass block 


CONDENSATION GUTTER takes care of 
moisture on glass block wall areas caused 
by controlled humidity. Drain hole (marked 
by arrow) leads to dry well 


intensity at the working plane of the 
knitting machines is 50 foot-candles. 
Other areas have between 25 and 35 
foot-candles. | 

Partitions are concrete block. 
Walls are sapphire blue, ceilings are 
white, office floors are dark red. 


VOLUME 106, NUMBER 4 « APRIL, 1948 











CONTINUOUS TROFFER-TYPE FLUORESCENT FIXTURES supply 50 foot-candles of 


light at work level. Acoustical ceiling. No columns; 60-ft. clear span 


Walls are plastered in the seaming 
and looping department, women’s 
lounge, restroom, men’s lounge, 
offices, and corridors. 


Air conditioning. Because of the 
nature of the product, air is condi- 
tioned to provide a temperature of 
80 degrees at 50 per cent relative hu- 
midity. Distribution is through con- 
cealed ceiling ducts. By positioning 
the outlets, conditioned air is di- 
rected to the knitting machines. A 
mezzanine with a boiler room pro- 
vides space for the air conditioning 
blower equipment, thus leaving the 
floor area clear for manufacturing 
purposes. 


Electrical distribution. Conduit 


are used; 440-volt power lines are 


under floors; lighting cables are in 
the ceiling. All other distribution 
lines are concealed. The better de- 
velopments in light and power 
equipment are being used. For in- 
stance, power panels are of the cir- 
cuit breaker type. The air condi- 
tioning system is controlled by a 
central panel which incorporates 
combination starter and circuit 
breaker equipment. All motors have 
individual lines from the various 
power panels. 


This is said to be one of the first 
hosiery mills with a “packaged” 
boiler plant. It contains automatic 
oil-fired boiler equipment, this 
type having been selected in order 
to eliminate the necessity for a full- 
time fireman. 

Wet-type automatic sprinklers 
with pendant heads extend below 
the suspended ceiling for interior 
fire protection. 


Shipping platform. A covered 
platform gives weather protection 
to employees and product. Service 
roads are paved with bituminous 
macadam. 

The finished-goods storage room 
is located at the extreme front of 
the building, adjacent to the receiv- 
ing and shipping platform and to 
the business office. 

The women’s lounge, located to 
the right in the office wing, has a 
color scheme of coral with deep 
mottled asphalt tile flooring. Heat- 
ing grills are concealed. Toilets for 
men and women have tile wall 
wainscot and terrazzo floors. Metal 
coat racks are used for employees’ 
garments. 

Landscaping and lawn occupy the 
40-ft. space between the plant and 
the street. 
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MANUFACTURING SECTION is one-story monitor-type build- 
ing with cinder block walls and steel sash. Assembly hangar (far 


am 


left) has 12-ft. band of windows. Two-story administration building 
(right) is stuccoed; has asphalt tile floors, acoustical tile ceilings, 


PIASECKI HELICOPTER CORPORATION 


NEW PLANT AT MORTON, PA. 


@ This plant was designed specifi- 
cally for straight-line production of 
large helicopters. At present, Pia- 
secki twin-rotored HRP-1 “Rescu- 
ers” are being built there for the 
Army and Navy. 

Four requisites governed selec- 
tion of the site: 


1. Nearness to previous location. 
2. Good transportation facilities. 
3. Plenty of growing room. 

4. Adequate flight space. 


Morton is near the previous loca- 
tion, and 20 minutes from the heart 
of Philadelphia. Located 400 feet 
from a railroad station on a 55-acre 
tract of land, Piasecki has room for 
future expansion and plenty of 
available flight space. 

The plant is divided into three 
parts—a two-story administration 
and engineering building, 140x50 
feet; a one-story monitor-type shop 
building, 400x100 feet, and an as- 


sembly hangar of like construction, 
50x100 feet. 

Steel truss construction with cin- 
der block walls, steel sash, concrete 
floors, and metal roof deck charac- 
terize the factory buildings. 


Factory buildings. In the 45,000- 
sq.-ft., one-story section, column 
spacing is 50x20 feet. Assembly area 
is of monitor construction with op- 
erating sash on both sides for a dis- 
tance of 400 feet. This area has a 
clear height’ of 18 feet, to accommo- 
date 16-ft.-high welding jigs. The 
assembly hangar, located at the far 
end of the shop area, has an unob- 
structed height of 24 feet, and a set 
of three large doors which, when 
opened, give a door opening of 24 
feet high by 50 feet wide. This pro- 
vides room for entrance and exit of 





Architect and Engineer: Rosen- 
garten & Kraemer, Philadelphia 


large transport helicopters with 
blades fully extended. This area is 
extremely well lighted. It has a 
12-ft. band of windows around the 
periphery of the assembly hangar. 

Roof construction is of steel deck 
and fiberboard insulation with a 15- 
year bonded felt seal. Partitions are 
asbestos board on wood studding. 
Ceilings and walls are painted 
white, with maroon dado, sash, 
doors, and trim. 


Heat, light, ventilation. Two oil- 
fired, 60-hp. boilers are located in a 
boiler room which adjoins the main 
plant. They are connected to a unit 
blower-type heater system in the 
factory area, and to radiators in the 
administration and engineering 
areas. The medium of heat is low 
pressure steam at 5 p.s.i. 

Fluorescent fixtures provide 30 
foot-candles at work level. Operable 
sash in plant provide ventilation. 

Overhead cables carry 110- and 
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exhaust system. Fluorescent lighting—30 
foot-candles in shop, 40 to 50 in offices 


220-volt current. Water pipes are 
carried overhead; steam lines run 
along interior walls. 


Employee facilities. Lunches are 
distributed to workers throughout 
the plant by a mobile lunch cart. A 
baseball diamond and a piano pro- 
vide recreational facilities for em- 
ployees in the lunch hours. 

Medical facilities for approxi- 
mately 1000 employees include a 
modern dispensary equipped with a 
bed, sterilizer, and first aid supplies. 
A registered nurse is in charge. 

Two parking lots provide com- 
bined space for 300 cars. 

Surrounding the production area 
is a cyclone-type fence. Around the 
rest of the area, a 2300-ft. farm-type 
fence has been erected. Landscap- 
ing will be completed this spring. A 
30x400-ft. roadway runs from a 
highway to the receiving entrance. 


Administration and engineering 
building. Of basically the same 
construction as the factory, the ad- 
ministration and engineering build- 
ing, with 15,000 square feet of space, 
has several refinements. Concrete 
floors are covered with asphalt tile. 
Column spacing is 25x20 feet. An air 
space between the hung plaster 
ceiling and the roof provides insu- 
lation. Cinder block walls are plas- 
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UNIT HEATERS attached to trusses keep production area warm. Steel-deck roof with 


fiberboard insulation. 


tered on the inside, stuccoed on the 
outside. Ceilings and walls are sand 
colored; sash, doors, and trim are 
maroon. 

Fluorescent fixtures provide 40 to 
50 foot-candles. Fixtures in the ex- 
ecutive offices are This 
building is equipped with operable 
window sash and a metal duct ex- 
haust system to provide ventilation. 
Ceilings are treated with acoustical 


recessed. 


Good natural light plus fluorescent. 


White walls, maroon dado 


tile. And ceiling height is 9142 feet. 
Several conference rooms have 

been provided for company-con- 

ducted educational programs. 


Protective devices. The plant is 
completely sprinklered throughout, 
and four fire hydrants are located 
immediately adjacent for use in 
fighting fires that might possibly oc- 
cur on the roof or outside the plant. 


HUMAN FACTOR not neglected. Locker room is equipped with circular wash fountains 
and individual steel lockers. Company also provides good medical facilities 











UNPAINTED HOLLOW TILE was used for sidewalls and partitions 
in one-story cell building (left) and three-story evaporator room 


(right). Roofs of both buildings are pre-cast concrete slab with 
20-year, three-ply coverings. Sawtooth-type monitors. Steel sash 


PENNSYLVANIA SALT MANUFACTURING 


NEW PLANT AT PORTLAND, ORE. 


® Continuous production of caus- 
tic soda, liquid chlorine, and DDT, 
utilizing gravity flow to the greatest 
extent. That was the goal of Penn- 
salt engineers in designing this 
three-unit plant for construction at 
Portland. 

Unusual is the fact that all chlo- 
rine and caustic soda production, 
excepting chlorine liquefaction, is 
under one roof. 

This plant, built around specific 
processes, complements other Penn- 
salt facilities located nearby along 
the company’s deep-water frontage 
on the Willamette River. 


Construction. The three main 
buildings utilize concrete, tile and 
steel. The combined floor area of 
42,000 square feet is surfaced with 
concrete. The roof is pre-cast slab 
with a 20-year, three-ply covering. 
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It is of continuous-light, sawtooth- 
type construction with supporting 
steel trusses. 

Sidewalls and partitions are con- 
structed of unpainted hollow tile. 
Steel sash are used throughout all 
sections. 

Ceiling and structural members 
are painted aluminum; color on 
equipment varies with its function; 
trim is green. 


Heat and light. Unit heaters are 
used to provide heat. General illu- 
mination of 15 foot-candles is ob- 
tained with incandescent fixtures 
and is supplemented with natural 
light. Spotlighting is utilized on 
certain equipment. | 





Engineer: Pennsylvania Salt Manu- 
facturing Company 


Ventilation is natural through 
roof vents, except in the chlorine 
cell room tunnel which carries air, 
steam, and gas lines. There, and 
where small containers are filled 
with liquid chlorine, fans are 
brought into use. 


Electrical distribution. Cables 
in overhead conduits are used. 
Power for motors is supplied at 440 
volts. All lighting and controls are 
110 volts. Power for the electrolytic 
production process is provided by 
Bonneville Dam. The current is 
converted from 13,800-volt a.c. to 
365-volt d.c. by mercury-arce recti- 
fiers. Constant load factor is main- 
tained by automatic control which 
assures a constant flow of current to 
cells regardless of fluctuations on 
the incoming power lines. 

Water is transported under- 
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is used throughout. Tanks are used to store 
50 per cent liquid caustic soda 


COMPANY 


ground outside the buildings, and 
overhead inside. Steam and air 
lines are all overhead. 


Transport. Because of available 
deepwater advantages, Pennsalt 
constructed a timber dock for 
ocean-going supply vessels. Salt, a 
basic raw material, comes in by 
water. Two sidings provide rail- 
road access. One 5-ft. hydraulic 
lift has been installed. Cranes do 
heavy in-plant moving, while 
drums are handled by fork lift 
trucks. There are four traveling 
cranes and five monorails in use in 
the plant. 


Employee facilities. Showers 
and locker rooms are included in the 
sanitary facilities. 

Surrounding the plant is an 8-ft. 
cyclone-type wire fence. Ample 
parking space for employees’ cars 
is provided outside the main gate. 
Serving all buildings in the plant is 
a 20-ft. asphalt road. 
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NATURAL LIGHT from continuous sash in sawtooth roof and windows in sidewalls js 
supplemented by incandescent lighting. Ceiling and structural members are finished in 
aluminum paint; trim is green; color on equipment varies with function 


RECTIFIER ROOM has hollow-tile walls that characterize other units. Here four mercury- 
arc rectifiers convert a.c. power at 13,800 volts to d.c. power at 365 volts 

















BUILT AROUND PRINCIPLES OF SUSPENDED ASSEMBLY, WHICH WAS 





APPLIED HERE FOR FIRST TIME 


IN AUTOMOTIVE INDUSTRY 


GENERAL MOTORS CORPORATION 


NEW PLANT FOR CHEVROLET-FLINT DIVISION 


@ Ten acres of plant area. Nine- 
teen acres of assembly area. “Sus- 
pended assembly,” employed for the 
first time in automobile construc- 
tion. Power-and-free conveyor 
system. Two and a half miles of 
conveyors and monorails. Seven 
miles of fluorescent light tubing. 
Fourteen paint mixing and circulat- 
ing systems. 
There’s a thumbnail description of 
the new Chevrolet-Flint Assembly 
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Plant and Fisher Body Flint Plant 
No. 2 on the outskirts of Flint, Mich. 
Ten buildings—1,269,000 square 
feet of floor space—are situated on 
104 acres of suburban property. 


Assembly building. The assem- 
bly building is of structural steel 





Architect: Albert Kahn Associated 
Architects & Engineers, Inc., Detroit 


frame, has two stories and a partial 
basement. The second floor is of 
concrete supported on steel trusses. 
Monitor roof has steel trusses, steel 
purlins, and is protected with ce- 
ment tile and composition roofing. 
Roof expansion joints run in four 
cardinal directions. Enclosing walls 
are of concrete, brick and steel sash. 
Interior walls are of brick, with the 
exception of the inside finish of the 
enclosing walls on all utilities, 
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kitchen, and cafeteria, which are 
lined with glazed tile. 

Floors are concrete, finished with 
wood block or mastic. Column 
spacing is 50x50 feet, with a 150x60- 
ft. bay running the length of the 
building. Clearance to lowest chord 
is 16 feet on first floor, 14 feet on 
second floor, 37 feet in high bays. 
Sash are continuous pivot type with 
gang operators. 

Partitions are of common brick 
and cement block; glazed hollow 
tile in kitchen, cafeteria, laundry, 
shower, and toilet room; metal and 
glass in first aid and personnel sec- 
tions, and in elevated washrooms. 

Eye-saving colors have been used 
throughout the plant. Above a 
green dado, walls and trusses are 
white. Sash and trim are dark 
green; metal partitions, light gray. 


Materials handling provisions. 
Three railway tracks for the de- 
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CIRCULAR LOBBY is well-planned and lighted. Receptionist's desk is in center. Recessed 


fluorescent lights enhance attractive design of room 








FIRST AID ROOM resembles modern hospital in appointments and appearance. Meta! 
and glass partitions are used. Walls are tile; floors, asphalt tile 














CAFETERIA IS SPACIOUS, air conditioned, well-lighted, and equipped to handle 800 
employees at one sitting. Service counter extends around wall in background 


ae ee, 


TWO-STORY manufacturing layout utilizes mezzanine. In fore- is on opposite side of high bay. Second floors are devoted to 
ground, frames are suspended from monorail. Another mezzanine paint and trim operations, truck cab building 


- 
Le. 


ROOF MONITORS support elevator penthouses, fan platforms, and purlins. Expansion joint in foreground. Water tower is located 
oven. Composition roofing covers cement tile deck on steel trusses beside boiler house at rear of assembly building 
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BOILER ROOM, showing hopper-fed boilers. Note easily cleaned tile floors and walls, 


and ample natural lighting from large windows in wall and monitor 


TUNNEL FROM POWER HOUSE carries steam pipes to assembly plant. Tunnel is 
equipped with adequate lighting, sprinkler heads, and wide walkway 
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livery of materials enter the build- 
ing, with spur tracks to the botler 
house and pump houses Nos. 1 and 
2. Two storage areas have been pro- 
vided for finished automobiles, one 
for truck haulaway, one for cus- 
tomers’ delivery. 

Eight elevators serve the plant; 
three are hydraulic. Of the eight, 
six serve the second floor, the other 
two, the basement areas. A 7x200- 
ft. concrete truck ramp has been 
provided on the Fisher side from 
first to second floor. 

In general, the “suspended as- 
sembly” principle of construction 
has an advantage in improved em- 
ployee relations. It reduces opera- 
tor fatigue. Instead of moving at 
floor level, automobile frames are 
suspended from overhead monorails 
which bring work to employees on 
the line at bench height and permit 
free access from all sides. 


Employee facilities. Complete 
facilities have been provided for 
handling, preparing, and serving 
food in the basement of both the 
Chevrolet and the Fisher areas. 
These include storage, meat, vege- 
table, dairy, and salad refrigerators; 
bakery, sandwich, and salad prepa- 
ration; dishwashing; two service 
counters; and employees’ wash- 
room and locker facilities. 

Washrooms are located at various 
areas throughout the building. 
Those in the Fisher section are on 
the first and second floor levels, with 
glazed hollow-tile walls, metal stall 
partitions, and wash fountains. 
Those in the Chevrolet section are 
elevated or mezzanine-type en- 
closed with metal partitions and 
reached by first and second floor 
employees via steel stairs. 

Locker rooms are located off the 
main basement corridor and have 
wash fountains, dressing and 
shower rooms, and toilet facilities 
in both Fisher and Chevrolet areas. 

Chevrolet first aid and personnel 
sections are combined and located 
in the basement area. First aid in- 
cludes examination rooms, X-ray, 
operating, physio-therapy treat- 
ment, ward and waiting rooms. 
Walls throughout first aid are 
glazed hollow tile, lead-lined at 
X-ray. Floors are ground finished. 
Ceilings are suspended. 

Employees’ parking areas, com- 
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prising 250,600 square feet of space, 
have black-top paving and flood- 
lighting. Since the assembly build- 
ing houses both Chevrolet and 
Fisher divisions, parking facilities 
were placed for these employees at 
north and south sides, respectively. 
Employees enter their respective 
sections through a control house, 
thence through a tunnel to the base- 
ment facilities, which include indi- 
vidual steel lockers, washrooms, 
and tiled showers. 


Grounds. Factory-type wire 
fences with three strands of barbed 
wire at the top have been installed. 
Both swing and sliding gates are in 
use on the property. All main roads 
throughout the plant, including test 
track and entrance roads to parking 
areas, are concrete, 22 feet wide. 
Secondary roads which lead to stor- 
age areas are black top, 10 and 22 
feet wide. 


Office building and garage. The 
300x52-ft. office building, of rein- 
forced concrete, houses all adminis- 
tration units of both Chevrolet and 
Fisher. It comprises two stories and 
a basement, and is connected to the 
main assembly building by a garage 
for executives’ cars. Walls are of 
brick, with stone trim. The central 
entrance is of stone, with steps of 
granite. 

All sash used are of projected- 
type steel. Interior finish consists 


of plaster walls,- acoustic ceilings, 
recessed fluorescent fixtures, and 
Office partitions 


asphalt tile floors. 





are metal sash. Utility rooms, cafe- 
teria, and kitchen are glazed tile 
with ceramic floors, except that 
quarry tile floors are used in 
kitchens and behind - service 
counters. 

The garage, 60x88 feet, is of steel 
frame construction; is provided with 
monitor ventilation. Walls are of 
brick; sash, steel; floors, concrete; 
and roof, cement tile. 


Customers’ delivery building. A 
200x252-ft. customers’ delivery 
building, consisting of a car service 
section and a waiting room, is of 
one-story structural steel frame 
construction with cement tile roof. 
Enclosing walls are of brick and 
steel sash. 

Function of this building is the 
servicing and installation of acces- 
sories on cars for delivery to those 
customers who have made arrange- 
ments to take deliv@ry at this point. 

Interior finish of waiting room 
consists of plaster walls with wood- 
paneled wainscot, acoustic ceiling, 
recessed fluorescent lighting fix- 
tures, and asphalt tile floor. Rest- 
rooms have plaster and ceramic tile 
walls with terrazzo floors. 

The car service section has a con- 
crete floor with complete facilities 
for servicing cars and installing 
accessories. Restrooms, washrooms, 
locker, and lunch rooms have been 
provided in these areas. 


Car-loading building. A 376x81- 
ft. car-loading building is of one- 
story structural steel frame 


construction, enclosed with steel 
sash and brick walls. It has a ce- 
ment tile roof. Lighting fixtures are 
the fluorescent type. Function of 
this building, which is served by a 
concrete ramp at either end, and 
two recessed, interior railroad 
tracks, is the loading of finished au- 
tomobiles into freight,cars for ship- 
ment by rail. Weight scales and 
wash racks have been incorporated 
in the building. 


Shipping building. The 50x50- 
ft. shipping building has been lo- 
cated adjacent to end of the test 
track and car storage area for the 
final inspection and minor adjust- 
ment of vehicles. Entrance and 
exit doors are motor-operated, 
electric-eye controlled, and open 
and close as vehicles travel ove: 
the inspection pits. The building is 
constructed of brick, steel sash, and 
structural steel frame with a ce- 
ment tile roof. 


Other buildings. Pump houses 
Nos. 1 and 2 with tank farms, and 
an acetylene building have been 
provided adjacent to the assembly 
building for receipt, storage, and 
distribution of oils, gasoline, grease, 
and flammable materials to various 
points in the main building. 

These buildings are concrete with 
explosion-type metal deck roofs. 
Storage tanks are buried and have 
concrete supporting mats. A con- 
crete tank vault has been provided 
adjacent to one of the pump houses 
for certain oils. 





CAR-LOADING BUILDING HAS AUTOMOBILE RAMP AND ENTRANCE AT LEFT, ALL-WEATHER RECESSED SHIPPING PLATFORM AT RIGHT 
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PLENTY OF PROOF HERE that:a warehouse can be functional 
and beautiful. Two-story section at left contains air conditioned 


@® Despite high construction costs 
in 1947, the new warehouse built in 
Chicago for Crucible Steel Com- 
pany of America has resulted in 
considerable savings to the com- 
pany. Five features account for effi- 
cient operation: 


1. The warehouse is designed for 
straight-line flow of materials. 


2. Mechanization for steel han- 
dling is complete. 


3. Storage layout and facilities 
are especially designed to utilize 
vertical space. 


4. Warehouse and offices were 
planned to incorporate completely 
functional designs. 


5. Excellent working conditions 
were engineered into the plant and 
offices. 


Warehouse. Designed for storing 
and merchandising specialty steels, 
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NEW PLANT AT 





CRUCIBLE STEEL COMPANY 
OF AMERICA 


CHICAGO 


it features sale of steel on an over- 
the-counter basis, cut to size for the 
purchaser. 

Steel-frame construction is used 
with brick enclosure walls and steel 
sash. Exteriors are face brick. A 
heavily reinforced concrete floor 
treated with hardening material 
carries the extremely heavy ware- 
house load. 

Bays are 50x20 feet. Clearance 
from floor to lowest chord is about 
20 feet, while the distance from floor 
to the high point on the ceiling is 
30 feet. 

Overhead 3-ton electric hoist 
cranes enable mechanical handling 
over the entire floor area, from the 
time uncut steel is unloaded from 
rail cars on an interior siding at one 





Engineer: Guy B. Panero, New York 
Architect: W. Stuart Thompson & 
Phelps Barnum, New York 





offices. Building is of steel frame construction with face brick walls 
and steel sash. Efficient use is made of vertical storage space 


end of the building, until it is sold, 
cut to size, and placed in outgoing 
trucks at the opposite end. 

Special A-racks in which long 
bars of steel are stored standing on 
end, rather than lying flat, have been 
provided. 

Bars are moved in and out of 
racks by crane, eliminating hand 
lifting formerly required with hori- 
zontal racks. Through use of cranes 
and the vertical stacking: method, a 
bar of steel can be taken from stor- 
age in 1% minutes. With horizontal 
stacking and removal by hand, the 
same operation required 4 minutes. 
Banks of horizontal racks hold the 
shorter and lighter steel bars and 
other products. hs 

Equipment for cutting steel to 
order was located where it would 
not hinder normal warehousing op- 
erations. This was accomplished by 
decentralization of cutting machines 
in close proximity to various storage 
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BUILT AROUND THE PROCESS may truly be said of new 
Crucible Steel warehouse. Steel is handled mechanically from time 
it enters warehouse until it is sold over the counter, Three-ton 


stacks, thus allowing straight-line 
material flow and eliminating any 
back and forth movement required 
with a central cutting room. Tests 
made by the company have shown 
that mechanization has increased 
efficiency at least 30 per cent. 


Construction. Interior construc- 
tion utilizes steel columns, floor 
beams, and roof trusses; brick walls; 
and concrete floor arches. 

Roofing is built up over 244 inches 
of poured gypsum. Steel sash are 
used throughout. Steel structural 
members are painted gray; sash, 
doors, trim, and exterior metal are 
deep aqua. 

Lighting is accomplished by high- 
bay, RLM incandescent fixtures; 10 
foot-candles are provided for gen- 
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eral illumination; 15 foot-candles at 
machines. 

Fans in roof ventilators provide 
adequate ventilation. Electric serv- 
ice is by conduit-contained wiring 
in floors and overhead. 


Facilities. Sanitary facilities in- 
clude a large wash fountain in the 
20x12-ft. locker room. A shower and 
other facilities are provided for the 
use of employees in a room adjoin- 
ing the locker room. 


Heating. Unit heaters are used in 
the warehouse areas to maintain 
a 55-deg. temperature. One low- 
pressure steam boiler, burning oil, 
furnishes heat for both warehouse 
and office. An engineering economy 
has been obtained through use of 


cranes cover entire floor area. Double skylight in roof and contin- 
uous steel sash provide good daylighting which is supplemented by 
high-bay RLM incandescent fixtures 


steam to heat warehouse areas, and 
later in conversion to hot water for 
office heat. This was the solution to 
the problem of maintaining two 
different temperatures in two parts 
of the building from the same heat- 
ing source. 


Offices. A 110x37-ft. two-story 
office building adjoining the ware- 
house has a 25x16-ft. lunch room on 
the second floor. A kitchen for em- 
ployees, complete with range, re- 
frigerator, sink and cabinets, adjoins 
the lunch room. 

Ceilings are unpainted acoustical 
tile; walls are plaster, painted dusty 
rose, over building block; trim and 
sash are gray. 

Offices are heated by hot-water 
type convectors. Lighting is pro- 
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VERTICAL STACKING cuts handling time 
required to take bar of steel out of storage 
from 4 to |'/2 minutes 


vided by industrial fluorescent units 
yielding 35 foot-candles. Condi- 
tioned air is supplied in the office 
building. 

Men’s and women’s rooms are 
located on first and second floors. 
Decoration in the women’s rooms is 
green on walls with white ceilings; 
in men’s rooms, a light yellow color 
is used. 


Grounds and access. There are 
grass plots and planting between 
sidewalk and building on both 
streets of the 2.3-acre corner prop- 
erty. A parking driveway on one 
side accommodates 25 cars. One 
truck entrance extends through 
warehouse to parking driveway. 
There is a triple truck entrance at 
the front of the building. 


BEAUTIFUL IN ITS SIMPLICITY is this well-protected office entrance, Continuous band 
of windows provides good daylighting. Lunchroom for employees on second floor 


DOWNSTAIRS RECEPTION LOBBY has modern touch with its functional use of glass 
block, its graceful hand rail of stainless steel, its lighting set flush with ceiling 

LARGE WINDOW AREAS in office walls assure maximum daylighting, It is supplemented 
by fluorescent fixtures. Acoustical ceiling reduces noise. Asphalt tile floor 
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® Indications are that most building 
materials will be in better supply 
this year than in 1947. Shortages 
may develop in some items. For 
example, lumber, steel, and cast- 
iron pipe—three of the most im- 
portant items in construction— 
seem likely to give some trouble. 
Also, to meet presently expected 
demands, the production of cement, 
gypsum products, and some other 
materials probably will have to ex- 
ceed the 1947 output. On the whole, 
however, the building material 
stocks picture is definitely brighter 
than it was a year ago. 

Despite the better supply situa- 
tion, prices of many materials con- 
tinue to climb. Bureau of Labor 
Statistics index for the wholesale 
prices of building materials, taking 
1939 as 100, reached 211 in Decem- 
ber, 1947. This December figure 
was 1.9 per cent higher than the 
" November figure, and 21 per cent 
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BUILDING MATERIALS 


above the December, 1946, index. 

Lumber showed the largest ad- 
vance in price. In December, 1947, 
it was up 2.6 per cent from Novem- 
ber, and 33.5 per cent above De- 
cember, 1946. Structural steel was 
19.1 per cent higher in December, 
1947, than in December, 1946. 

In December, 1947, brick and tile 
were up 145 per cent over the 
December, 1946, figure. Cement 
was up 13.8 per cent; plumbing and 
heating equipment, 18.5 per cent. 

How long this upward trend will 
continue, and how far it will go, can- 
not be foretold. 


Costs Are Higher 


During 1947, construction costs in 
general increased about 18 per cent. 
At the end of the year, the Depart- 
ment of Commerce composite index 
was 206.5, more than twice the 1939 
figure. 

Taking 1939 production as 100, the 


production index for 20 selected 
construction materials reached 139.6 
for 1947. This represents an in- 
crease of 11.6 per cent over the 1946 
output, and is 4.2 per cent higher 
than the all-time peak in 1925. 
Many of the materials included in 
this over-all index set new produc- 
tion records. Cement, for instance, 
established a new high; 186.5 million 
barrels were produced in 1947, 2 per 
cent above the previous all-time 
high of 182.8 million barrels in 1942. 
Another new record was achieved 
by the production of structural clay 
tile, with 1.3 million tons. This ex- 
ceeded 1946 production, the pre- 
vious all-time high, by 13 thousand 
tons. Production of brick and vitri- 
fied sewer pipe was the highest since 
1940 and 1929, respectively, but still 
below the record year of 1925. 
Lumber showed the highest out- 
put since 1929, 36.6 billion board 
feet, which was 5 per cent above the 
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1946 output of 34.9 billion board feet. 
Soft plywood totaled 1.7 billion 
square feet, the highest since 1942, 
and 18 per cent more than 1946. 

Production of gypsum board and 
lath was 3770 million square feet in 
1947, as compared with 3146 million 
square feet in 1946. Production of 
gypsum products for the first month 
of 1948 suggests an optimistic out- 
look for the coming year; 372 million 
square feet were produced in Jan- 
uary, 1948, which was 5 per cent 
more than December, 1947. 

The outlook for fabricated struc- 
tural steel is still very tight. 
Shipments for 1947 amounted to 
1,915,144 tons, 23 per cent above 
1946, and 31 per cent over the aver- 
age pre-war years. However, ton- 
nage available for fabrication within 
the first 4 months of 1948 totals 
671,091 tons, almost twice the 
amount available during the same 
period in the average pre-war year. 
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OUTLOOK FOR 1948 


Even with the increased physical 
production, the demand is so heavy 
that the shortage will probably con- 
tinue for some time. One of the 
leading companies manufacturing 
reinforcing bars, for example, re- 
ported early in January, 1948, that 
its entire output through the month 
of August, 1948, had already been 
contracted for. 


More Building Forecast 


These reports seem to indicate an 
over-all lessening of pressure. How 
the supply situation will actually 
shape up, depends largely on the 
amount of new construction activity. 
Present estimates from various 
sources, reported in Engineering 
News-Record, forecast increases 
over 1947 construction ranging from 
5 to 25 per cent in dollar volume, 
averaging about 14 per cent Un- 
favorable economic conditions 
would probably limit the increase. 


Another factor that will influence 
the situation is the fact that if seri- 
ous shortages should develop in 
some of the major building ma- 
terials, substitutions will be the 
natural result. This situation, in 
turn, could easily create a shortage 
in one or more materials that are 
now in fair or good supply. For 
instance, in order to meet the over- 
all estimated demands for cement 
during 1948, it will be necessary to 
increase the 1947 production record 
substantially. And if it should be 
necessary to substitute cement for 
other construction materials, the 
situation will probably become very 
tight. 

However, with production in- 
creasing all along the line, with 
increased plant facilities becoming 
available in many of the major in- 
dustries, 1948 should see a definite 
improvement in the building ma- 
terial supply picture. 














































ENTRANCE to General Electric Company's laminated plastics plant at Coshocton, Ohio, is 
set off by limestone trim and stainless steel in simple, functional decoration 


CONTROLLED CONDITIONS are pare- 


mount in department where materials are 


STEEL DECK roof with !-in. bonded tar and gravel topping is at left, are set in trusses. They are equipped with steam coils for 
peppered with supply and exhaust fans. Intakes for unit ventilators, heating air during winter months 
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inspected and assembled. Clear, glazed tile 
faces insulated walls. Electromatic filters 


remove all dust from atmosphere. Uniform 
lighting is assured by eliminating daylight; 


continuous fluorescent units give 48 foot- 
candles of light at work level 


GENERAL ELECTRIC COMPANY 


NEW PLANT AT COSHOCTON, OHIO 


@® Build the plant around the prod- 
uct. Design it to provide a setting 
for high production efficiency, low 
maintenance expense, and a maxi- 
mum of employee comfort and 
convenience. General Electric Com- 
pany tossed that challenge to The 
Austin Company engineers. 

The new laminated plastics 
plant at Coshocton, Ohio, was the 
answer. Over 300,000 square feet of 
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floor space were provided in this 
beautiful four-building 
meeting the exacting requirements 
of complex and closely controlled 
processes inherent in laminated 
plastics manufacture. Everything 
from gears and bearings to insu- 


plant for 


Engineer and Builder: The Austin 
Company, Cleveland 


lators and refrigerator door panels 
is made here. 


Main manufacturing plant. This 
building is 523x435 feet. H-section 
trusses, shop and field welded, have 
been used throughout a framework 
designed to permit maximum fiex- 
ibility in the overhead installation 
of handling systems and building 
equipment. The use of 51-ft. trusses 
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Kit 


WIDE COLUMN SPACING has simplified equipment layout in candles at working level is maintained by two-lamp indust: 
general manufacturing area. Illumination of better than 40 foot- fluorescent units, mounted 20 feet from floor 


E200, st 
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CRANEWAY BAY houses huge presses working around clock. provide 45-plus foot-candles. Reinforced concrete press founda- 
Two-lamp fixtures, 34 feet above floor, mounted on 8!/2-ft. centers, tions extend as much as |7 feet below floor level 


LABORATORY is located in two-story, air conditioned office units, form suspended acoustic ceiling. Floor is asphalt tile. Movable 
building. Glass fiber boards support continuous fluorescent troffer steel partitions facilitate rearrangements 




















in combination with 41-ft. jack 
trusses throughout all portions of 
. the building has made it possible to 
accommodate all production depart- 
ments in the integrated straight- 
line layout, with a minimum of 
column interference. Column spac- 
‘ing is 41x51 feet. Clearance is ap- 


: ~ proximately 34 feet in the high bay, 


and 20 feet in the low bay. 

Incoming materials are received 
over large, depressed truck docks 
and a 205-ft. covered railroad sid- 
ing. The siding extends through 
several controlled conditions de- 
partments to a high craneway® bay 
where most of the heavy laminating 
presses are in operation. A 20-ton 
welded traveling crane operates in 
the high bay where an area of 
51x330 feet is devoted to board 
pressing, build-up, and the molding 
of refrigerator doors. Here, hy- 
draulic presses have been installed 
on isolated reinforced concrete 
footings, some with pits extending 
17 feet below floor level. 

Clear glazed tile, installed from 
floor to ceiling in these departments, 
provides the entire working area 
with soft, reflected light. 

Clearance of 20 feet has been 
maintained below the trusses in the 
rest of the plant. Glazed tile has 
been used in the lower wall areas 
with acoustic cinder block above. 


Temperature and humidity con- 
trol. Air conditioning and special 
wall construction have been em- 
ployed to maintain the close control 
of temperature and humidity re- 
quired in the functional storage and 
build-up departments, prepared 
material storage, and treated- 
material roll storage. Outside walls 
have 4 inches of common brick on 
the outside, with 2 inches of glass 
foam insulation backed up by 4 
inches of hollow tile and 4 inches of 
glazed tile, which is carried to the 
suspended ceilings in these depart- 
ments. Atmospheric conditions are 
maintained at 70-deg. dry bulb and 
35 per cent relative humidity by 
means of three special air condition- 
ing systems, whose equipment is 
located on suspended mezzanine 
platforms convenient to the areas 
served. 

Floors are 5-in. monolithic con- 
crete with wire mesh reinforcement. 
The roof is constructed of steel deck 


— 


OFFICE AREA is well lighted—65 foot-candles at all times. Windows have operable sash, 
venetian blinds. Partition at right is of movable steel. Walls are painted restfu! green. Re- 
cessed fixtures are suspended in acoustical ceiling 


POWER PLANT has main substation attached. Two boilers have been installed, and space 
is provided for third. Underground oil storage tanks hold 180,000 gallons. Air compressors 
and hydraulic pumps are in this 100x!20-ft. structure 


MAINTENANCE DEPARTMENT headquarters occupies space in power house. Boiler feed 
water pumps (right center) are located beneath huge feed water tank. Boiler feed water is 
conditioned in two tall cylinders at left. Finish is clear glazed tile 























with insulation 1 inch thick and a 
built-up seal. 


Power distribution and lighting. 
Power distribution facilities have 
been concentrated overhead, largely 
in trusses, where 3500 feet of inter- 
locked armor cable, equally divided 
between 5-kv. and 600-volt sizes, 
has been suspended from the top 
chord by pipe brackets. 

Power is supplied to two main 
substation transformers of 5000- 
kva. capacity at 34,500 volts and 
reduced to 4160 volts. Four unit 
substations of 1000 kva. are located 
in the main plant, and two of 750 
kva. serve the boiler house and var- 
nish building. These deliver 480- 
volt, 3-phase power to an overhead 
bus system comprising nearly half 
a mile of plug-in and feeder iines, 
ranging from 600- to 1000-amp. 
capacity. All the smaller trans- 
formers are on special mezzanines 
suspended from trusses. 

Light is supplied by industrial- 
type troffer fixtures in continuous 
and semi-continuous lines, giving 
45 foot-candles of illumination at 
work level. Fixtures in the high bay 
are mounted 34 feet high on 844-ft. 
centers, whereas those in the gen- 
eral plant area are mounted in 
semi-continuous runs 20 feet high 
on 10%4-ft. centers. 

All steam, water, air, gas, and 
3000- and 500-Ib. hydraulic lines are 
carried overhead in trusses. 


Air conditioning and heating. 
A total of 188 tons of cooling re- 
quired for several storage areas— 
totaling 17,200 square feet—is pro- 
vided by mechanical refrigeration. 
Electromatic filters have been in- 
stalled in these systems providing 
6.7 air changes per hour. 

Hundreds of supply and exhaust 
fans, the largest of which is 100 
inches in diameter, 17 feet high, and 
handles more than 100,000 cubic 
feet of air per minute, extend 
through the insulated steel roof 
deck and furnish controlled venti- 
lation to all other sections of the 
main manufacturing building. 

Heat produced in certain molding 
and other operations is trapped in 
these areas and exhausted by draw- 
ing air from the heat-producing 
equipment at high velocity. 

Winter heating is handled by in- 





troducing steam into the suspended 
unit ventilators which suppl, cresh 
air to work areas the year round. 


Employee facilities. Locker rooms 
and restrooms for plant personnel 
have been concentrated, for the 
most part, on a 25-ft. mezzanine ex- 
tending through the mid-section of 
the plant for a distance of 420 feet. 
This mezzanine also accommodates 
certain equipment rooms. The area 
directly below the mezzanine is 
available in part for use as an em- 
ployees’ cafeteria. It seats 150 per- 
sons. Adjoining the cafeteria is a 


fully equipped dispensary. 


Roads and parking space. All 
service roads and a 400x300-ft. 
parking area on the south side of the 
plant have crushed stone base with 
asphalt topping. 


Varnish building. The second 
largest manufacturing building is 
the varnish building. It measures 
130x50 feet and has a 75x50-ft. wing. 
It is structural steel with concrete 
walls in the partial basement. Col- 
umn spacing is 30x20 feet; clearance 
in the basement is 914 feet; on the 
floor above, 22 feet. Steel grating 
serves as a floor over the basement. 
Sash are steel, partitions are glazed 
tile. Walls are painted cream with 
a 5-ft. dark green dado. 

Explosion-proof lighting fixtures 
and power distribution equipment 
have been installed throughout the 
isolated varnish plant which is lo- 
cated at a safe distance from the 
general manufacturing layout. 

Chemicals for use in various urea 
and phenolic resin compounds are 
mixed in the varnish building and 
piped underground to the manu- 
facturing building through a tunnel. 

All steam, water, air, and varnish 
lines are located in the ceiling of the 
basement area. 

An open loading dock is located 
on the south side of the building to 
handle railroad cars and trucks. A 
ramp from the basement area to 
grade provides for escape. 


Boiler house. A single-story, 
welded-steel boiler house measures 
122x103 feet with 20x60-ft. column 
spacing and a 30-ft. clearance. 

Two integrated, oil-fired, fur- 
nace-type boilers, each rated at 870 
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horsepower, and producing 45,000 
pounds of steam per hour, have been 
installed. Sufficient space has been 
allowed for the installation of a third 
boiler unit. It is estimated that ap- 
proximately 60 per cent of the steam 
generated in the plant will be used 
for process. 

Oil storage capacity of 180,000 
gallons has been provided in under- 
ground tanks adjacent to the boiler 
house, where a number of hydraulic 
pumps, serving 500- and 3000-lb. 
hydraulic pressure systems for the 
operation of laminating and forming 
pres#es, have been located. 

The roof is pre-cast concrete tile 
with 1-in. insulation and a built-up 
seal. Color of walls is the same as in 
the varnish building. 

Current is carried in armored 
cables overhead in trusses. There is 
a railroad siding on the east side for 
unloading fuel oil. 


Office building. The 45x225-ft. 
office building consists of two stories 
and a basement. Its total area is 
25,500 square feet. Column spacing 
is 1814x2014 feet. Clearances to low- 
est chord are 11 feet in basement, 13 
feet on the first floor, and 14 feet on 
the second floor. Actual ceiling 
height is 1014 feet. 

The two upper floors are air con- 
ditioned. The building has been 
equipped throughout with continu- 
ous, open-fluorescent troffer light- 
ing units, mounted at a height of 10 
feet, 3 feet apart, to provide 60 foot- 
candles of illumination. These units 
are flush with hairspun glass fiber 
boards used in the suspended 
acoustic ceiling. Floors are finished 
with asphalt tile. 

Ninety tons of refrigeration are 
used in cooling the 18,450-sq.-ft. 
office area, where four air changes 
per hour are provided. Toilet rooms 
have mechanical exhaust systems. 
Movable steel partitions have been 
used throughout this building, 
whose second floor accommodates 
the offices of the plant manager and 
engineer; sales, order and account- 
ing departments; and drafting room. 
The engineering department and 
laboratory occupy one-half of the 
first floor, and production planning, 
personnel, and plant superintendent 
share the other. Projected steel sash 
are used throughout. Electrical dis- 
tribution, 110 volts, is in the floor. 









SIMPLE FUNCTIONAL DESIGN characterizes Mengel plant. 
Office in foreground. All-weather loading dock for four trucks at 





THE MENGEL COMPANY 


Two monitors provide light for production areas 








left. Two-story laboratory section (right) contains large lounge. 


NEW PLANT AT FULTON, N. Y. 


@ Two prime considerations led to 
the construction of The Mengel 
Company’s new Fulton, N. Y., plant. 


1. Desire to serve the industrial 
area of western New York better. 


2. To provide new facilities that 
would embody straight-line pro- 
duction of corrugated boxes and 
result in the maximum operating 
efficiency. 


Owner and engineer cooperated in 
site surveys, equipment layouts, 
cost investigations, and structural 
studies to satisfy these additional 
necessary conditions: 

1. Accessibility by railroad and 
highway. 

2. Fully enclosed shipping opera- 
tions necessary because of severe 
winters and nature of the company’s 
product. 


3. Layout adaptable to installa- 
tion of new, improved machinery. 
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4. Provision for possible reloca- 
tion of production equipment and 
rearrangement of operations. 


5. Future expansion of manufac- 
turing area. 

6. Full use of materials handling 
equipment. 


Manufacturing areas, offices and 
locker rooms, and boiler room are 
actually contained in one building, 
but will be described separately. 
Total building size is 500x150 feet, 
on a 13-acre plot. 


Factory area. The manufacturing 
and storage areas measure 420x150 
feet. Walls are constructed of brick 
with steel sash. . 

Roof framing was developed espe- 





Engineer and Builder: The H. K. Fer- 
guson Company, Cleveland 


cially to meet the requirements of 
this plant. The 60- and 45-ft. roof 
beams were given intermediate 
support by diagonal steel tension 
members placed up in the monitors. 
This made possible the use of much 
longer roof spans than would ordi- 
narily have been practical without 
resort to trusses. Considerable 
saving in steel tonnage was realized 
by taking full advantage of these 
diagonal hangers on beams and 
columns. Column spacing is 20x60 
feet. Clearance to the lowest chord 
is 17% feet. 

Special attention had to be given 
to floors because of severe wear 
from heavy paper-roll lift-trucks 
and loaded pallets. Earth fill under 
the concrete floor slab was carefully 
selected and firmly compacted to 
give uriform support to the heavy 
loads. Heavy mesh wire was used 
to reinforce the slab. A separate 1- 
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TEMPORARY SOUTH WALL [in background) provides for ease 
of expansion later on. It is built of brick spandrel, high continuous 


in. finish of special mix and surface 
hardening was applied. 


Light and heat. Natural plus arti- 
ficial lighting was considered desir- 
able. Two monitors run the length 
of the building with four lines of 
continuous sash 634 feet high. Fluor- 


escent fixtures yield an intensity of 
25 foot-candles at the 4-ft. level. 
Heat is provided by unit heaters; 
ventilation by fans in monitors. 


Roofing. Because of moist condi- 
tions over the corrugating machine, 
considerable thought was given to 
the construction of the roof deck. 
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Dense pre-cast concrete was used 
with the expectation of low mainte- 
nance cost and long-life service 
without appreciable added installa- 
tion cost. The addition of 1-in. in- 
sulation board under the composi- 
tion roofing contributes to sizable 
reductions in heating requirements 
and insures a more comfortable 
building in winter and summer. 


Provision for expansion. Wide 
column spacing and constant clear- 
ance to roof were incorporated in 
the design. In addition, a temporary 
south wall was built of brick span- 
drel, high continuous sash, and ce- 











sash, cement-asbestos-board above the sash. Moist atmospheric 
conditions inherent in process dictated dense pre-cast concrete roof; 


ment - asbestos - board above the 
sash. This provides an economical 
wall with no sacrifice in appearance. 


Transportation facilities. All re- 
ceiving and shipping operations are 
entirely within the heated building. 
A railway spur enters from the east 
through a large track door and ex- 
tends a distance of 360 feet along the 
north wall. This permits as many as 
six cars within the building. 

The truck dock is a depressed 
area in the northwest part of the 
building, large enough for four 35- 
ft. trucks. The trucks are backed 
into the building through four over- 
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it is expected to insure long roof life at low 
maintenance cost 


head-type doors in the west wall. 
This all-weather treatment greatly 
increases the efficiency of loading 
and unloading operations. 


Materials handling equipment. 
A monorail is installed over the cor- 
rugating machine for carrying paper 
rolls being processed. Rolls are 
brought up to the machine on floor 
conveyors. Board stock following 
the corrugator is stored and con- 
veyed to the box-making machines 
on roll conveyors. 


Power and utilities. Distribution 
of 440-volt power is by overhead 


VOLUME 106, NUMBER 4 + APRIL, 1948 


WINTERS ARE COLD in upstate New York. Two 300-hp. oil-fired boilers in 42x35-ft. boiler 
room adjacent to east end of main building supply plant with heat and process steam 


AIR CONDITIONED OFFICE has venetian blinds, acoustical tile ceilings, fluorescent 
lighting, asphalt tile over concrete floor, air conditioning 


bus ducts. Plant is equipped with a 
water softener. 


Recreational facilities. A 20x30- 
ft. lounging room is equipped with 
chairs and reading material. Men 
who bring lunches eat there. Outside 
is a baseball diamond. A first aid 
room is available for 
treatment. Parking space, 90x220 
feet, is macadam-surfaced. 


emergency 


Administration section. This 
2-story section measures 40x65 feet. 
Ceiling height is 834 feet. Asphalt 
tile covers the concrete floor; ter- 
razzo is used in locker rooms. Par- 


titions in offices are plastered; in 
lockers and toilets, glazed tile is 
used. . 

Air is conditioned to 72 degrees in 
winter and 77 degrees in summer, at 
50 per cent relative humidity. Air 
diffusion is supplemented by wall- 
type radiation. 

Ceilings of offices are treated with 
acoustical tile applied over plaster. 


Boiler room. Supplying the plant 
with heat and process steam are two 
300-hp. oil-fired boilers in a 42x35- 
ft. boiler room adjacent to the east 
end of the main building. Bulk stor- 
age of fuel is in a large outside tank. 
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LOCATED ON 10-ACRE SITE. PLANNED FOR FUTURE EXPANSION. NORTH WALL (NOT SHOWN) IS OF TEMPORARY CONSTRUCTION 


THE BUSH MANUFACTURING COMPANY 


NEW PLANT AT WEST HARTFORD, CONN. 


@ The war’s end found the manu- 
facturing facilities of the Bush 
Manufacturing Company housed in 
several plants which, because of the 
company’s rapid increase in pro- 
duction, had become unsuitable for 
its operations. In order to increase 
efficiency in the manufacture of 
heating, air conditioning, and re- 
frigerating equipment, and to 
provide adequately for future ex- 
pansion, a new plant was con- 
structed on the outskirts of Hartford 
to centralize all production activity 
within one single-story unit. 

The site selected consists of 10 
acres located between a main road 
line and a highway. Generous, 
hard-surfaced parking facilities are 
provided on the site. 


Construction. Of the 110,000 
square feet of floor area, some 
100,000 square feet are open manu- 
facturing floor. The steel frame con- 
struction has lally columns spaced 
every 20 feet. Two roof monitors, 
each 40 feet wide, extend almost the 
full length of the building. Exterior 
walls are brick, 5 feet high, with 
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continuous windows around the 
perimeter. Aluminum sash are used 
throughout. Floor construction is 
concrete slab on grade, surface- 
hardened to prevent dusting. Cer- 
tain sections are reinforced for 
heavy storage. Roof construction 
consists of ribbed steel decking on 
open bar joists with 2 inches of 
insulation and a built-up seal. 

In accordance with modern safety 
practices, acetylene manufacture for 
production processes is located in a 
separate building; distribution lines 
run underground to the factory and 
then to localized production areas. 


Room for expansion. It was an- 
ticipated that in the future an addi- 
tional 40,000 square feet of floor 
area might be required. So it was 
proposed that, when necessary, the 
plant should be extended to the 
north to provide this area. Thus, 
the wall along the north side of 





Architect: Charles DuBose, New 


York 
Engineer and Contractor: F. H. Mc- 
Grow & Company, Hartford 


the present structure is essentially a 
temporary one, consisting of wood 
frame and cement-asbestos-board 
sheeting. 

Foundations along this wall were 
specially designed to accommodate 
additions. 


Production lines. The layout of 
the production lines has been 
planned for maximum efficiency, and 
numerous overhead monorails were 
installed to facilitate flow. For 
power distribution, an overhead bus 
duct system is used. Thus flexibility 
is achieved for equipment changes 
and future connections. 


Shipping and receiving. Both 
truck and rail serve the plant. A 
siding connects it to the main rail- 
road line. An enclosed shipping 
platform with overhead doors along 
its full length furnishes excellent 
temporary storage facilities. 


Color in the plant. Liberal use of 
color has been made to achieve 
maximum eye comfort and working 
efficiency. Executive offices are 
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STRAIGHT LINES LEND CLASSIC TOUCH 


painted soft tan. General offices are 
grayish green; ceilings are white. 
Within the factory, equipment is 
painted in harmonious colors. On 
the floor, color is used to designate 
traffic lanes, directional guides, 
danger zones, and aisles to be kept 
clear. Color is further used for 
identification of heating, plumbing, 
drainage, gas, air, acetylene, elec- 
tric, and sprinkler lines. Overhead 
monorails and low headroom areas 
are similarly designated. 


Lighting. Fluorescent 2- and 4- 
tube fixtures, set 942 feet above the 
floor, give 20 foot-candles of light 
at working surfaces in the factory 
proper. Offices are lighted by dif- 
fusing-glass fastened fixtures set 
close to ceilings and designed to 
provide 30 foot-candles at desk 
height. Electric service is furnished 
by the local utility company and 
distributed from a transformer bank 
to power and light service panels. 


Heating. A major factor in any 
plant located in New England, gen- 
eral heating at Bush is provided 
by two medium-pressure, oil-fired, 
steam boilers using heavy oil. These 
boilers also provide process steam 
for testing and cleaning. Factory 
areas are served by automatically 
controlled unit heaters; in the office 
section, automatic temperature con- 
trolled convectors supplied with hot 
water through a steam converter 
are used. 









TO ENTRANCE. PARKING AT FAR RIGHT 


Air conditioning. The entire 
office section is air conditioned. 
Diffusing-type ceiling outlets are 
used, and in the executive offices 
these outlets are controlled individ- 
ually by thermostats. 

A sprinkler system arranged in 
four automatically controlled zones, 
and equipped with alarm valves, 
protects the plant. Sprinkler heads 
set flush with the acoustic ceilings 
are used in the offices. 

Water distribution lines are cop- 
per tubing. Compressed air lines for 
100-p.s.i. and 200-p.s.i. distribution 
connect reciprocating compressors 
to testing and cleaning equipment. 


Cafeteria. Although the factory is 
not far from the city’s business area, 
it has an employees’ cafeteria of 
approximately 2500 square feet, 
which seats 200 persons at a service. 
The cafeteria may be reduced in 
size by a sliding partition for per- 
sonnel activities, sales meetings, 
and so on. A mobile canteen serves 
employees during rest periods. 


Employee facilities. Dispensary 
and first aid facilities are incorpo- 
rated in the design of the plant. 
Large and centrally located locker, 
shower, and washrooms are pro- 
vided for men and women. 


Offices. An area of 8000 square 
feet is devoted to general and ex- 
ecutive offices. Acoustic ceilings are 
suspended throughout this area; 
walls are plaster; floors are asphalt 
tile, except for the entrance lobby 
and toilet rooms which are, respec- 
tively, of terrazzo and ceramic tile. 
General offices are located in an 
area of 150x400 feet. Seven individ- 
ual offices, enclosed by counter- 
high partitions, are located here. 
Adjacent are three executive offices 
and a conference room enclosed 
with four partitions. Shop offices are 
placed right in the factory to provide 
maximum supervisory efficiency. 
The well-appointed reception 
room reflects the good public rela- 
tions policy of the company. Readily 
accessible to the visitor are maps, 
directories, and telephone facilities. 


FLUORESCENT LIGHTING in production areas is supplemented by daylight through roof 


monitor. Floors are concrete slab, surface-hardened to prevent dusting 


































































































Pons Su an > Dooce MEE Oa aK aOR Be ee 


@ The payoff for designing a plant 
around a process is both immediate 
and impressive. Witness The Halli- 
crafters Company new plant in 
Chicago. It was built when need for 
centralization of manufacturing fa- 
cilities and reduction in excessive 
operating expense became urgent. 
Results: 

1. Handling costs are down just 
about 35 per cent. 

2. Less than half the former su- 
pervision is required. 

3. Production efficiency is up 
nearly 25 per cent. 


4. Product quality has been 
greatly improved. 

5. Burden costs are down. 

The plant is designed exclusively 
for the straight-line production of 
both technical and home radios. Its 
red brick exterior is of Georgian 
Colonial architecture. An impres- 
sive four-pillar portico graces the 
main entrance. The factory section 
is of single-story construction, with 
eight double-monitors to provide 
maximum natural light. 
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DISTINCTIVE GEORGIAN COLONIAL architecture graces main entrance. Administra- LOBBY contains decorative landscape 
tive and factory operations, previously decentralized, are under one roof 


THE HALLICRAFTERS COMPANY 


NEW PLANT AT CHICAGO 


The building is 467x312 feet. Ap- 
proximately 140,000 square feet of 
floor area houses the administrative 
and general offices; engineering and 
research departments; cafeteria; 
machine shop, stockrooms; assem- 
bly lines; phasing and testing de- 
partments; and the packing and 
shipping departments. Formerly, 
these various activities and facilities 
were scattered around in eight 
leased plants in the Chicago area. 


Management specifications. 
Management established the fol- 
lowing specifications before the 
plant was designed: 


1. Develop the best possible pro- 
duction plan, then design the shell. 


2. Make the exterior distinctive 
and eye-appealing. 


3. Design the factory section to be 
practical and efficient. 





Engineer: A. Epstein & Sons, Inc., 
Chicago 
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murals. Floors are rubber tile, furnishings 





4. Include modern facilities for 
employees. 


5. Design footings and founda- 
tions to allow for two-story expan- 
sion at some future date. 


6. Make all facilities, electrical, 
heating, etc., of sufficient capacity to 
permit twice the production planned 
at present. 


7. Consolidate functions for mini- 
mum overhead expense. 


The new plant meets these specifi- 
cations, and more. 


Production plan. The entire floor 
plan of the new plant is built around 
the straight-line, continuous-flow 
principle. Raw materials, such as 
tubes, condensers, and the 1001 
parts required to manufacture 
radios, arrive at the truck receiv- 
ing-well, located just right of the 
main entrance. This unloading 
dock is level with the standard 
height of truck floors. Rolling steel 
doors and large unit heaters make 
this an air-locked dock. Thus, 
truckers and handlers are able to 


























and paneling of bleached mahogany. Al- 
coves are used for displays and receptionist 


work in complete comfort, even in 
coldest weather, and cold blasts of 
air are prevented from sweeping 
into the plant proper. A railroad 
siding accommodates three cars. 
Inside the plant and adjacent to 
the receiving-well is the pre-test 
section where all parts are given 
either a spot or full inspection. 
From here, materials feed directly 
into the main stockroom located in 
the center of the plant. Periodically 
during the production day, ma- 
terials are fed to six continuous 
assembly lines. These materials 
emerge from the assembly division 
completely assembled, tested, and 
packed ready for shipment. The 
separate shipping dock eliminates 
necessity for materials to backtrack 
to the receiving dock. Like the re- 
ceiving dock, the shipping dock ac- 
comnmmodates two trucks. 


Lobby. A spacious 18x36-ft. 
lobby has hand-painted canvas mu- 
rais around its circumference de- 
picting countryside scenes. Flooring 
is decorative rubber tile. Bleached 
mahogany furnishings and paneling 
heighten the reception lobby’s 
cheery atmosphere. Two alcoves 
are paneled with window-like 
frames, one for display of company 
products, the other for the recep- 
tionist and telephone switchboard. 


Executive offices. Interesting de- 
sign highlights the president’s and 
executive vice-president’s offices. 
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UNIQUE IN DESIGN and well-appointed are these two executive offices. Sliding panels 


convert them at a moment's notice into one large conference room 


They are adjacent and have a slid- 
ing panel between them which can 
be opened to make one large execu- 
tive conference Complete 
conversion requires only a few min- 
utes. Pinpoint ceiling lighting pro- 
duces between 45 and 50 foot- 
candles of light at desk level. Offices 
are wood-paneled and have acous- 
tically treated ceilings. Signal 
tables, located behind the desks, 
enable the occupant to control all 
lighting in the room, and a scries of 


room. 





OFFICES ARE ROOMY and airy, with 40 foot-candles at work level. Floor ducts through- 


signal lights can be used to indicate 
what he wants or where he will bé if 
he leaves the office. Building a sep- 
arate conference room would have 
doubled the cost. 


Communications. There are two 
independent sound systems in the 
plant, one for broadcast of musical 
programs throughout the plant in 
the middle of the morning and 
afternoon. Frequently, an impor- 
tant radio broadcast is relayed viz 


out area make telephone or electric outlet possible at any point 





FLUORESCENT FIXTURES supply 90 foot-candles at work level. 


All service lines overhead. Two-pipe vacuum-return system with 


this system to the employees. The 
other system is operated from the 
main telephone switchboard and is 
used only for calling key individuals 
to the telephone, or to relay: im- 
portant m2ssages to employees. 


Structure. The structure has 
brick enclosing walls. Column spac- 
ing is 20x40 feet. Clearance from 
floor to lowest chord is 12 feet. The 
factory floor is 6-in. concrete on fill 
with reinforced wire mesh, and is 
treated to increase hardness and 
wear resistance. 

Pre-cast concrete roof slabs, 
18x48 inches, are of the free-floating 
type and are supported on steel pur- 
lins, girders, and columns. 

The roof is well-insulated, having 
1 inch of fiberboard insulation with 
built-up asphalt composition roof- 
ing on top. The entire roof is pitched 
to downspouts to permit slow drain- 
age. Additional insulating value is 
obtained by an outside roof sprin- 
kler system. Over 200 mist-spray 
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above floor. 


nozzles, located in 15-ft. squares, 
are mounted atop the office, factory, 
and monitor roofs. These are turned 
on in summer from 6 a.m. to 6 p.m. 
Inside temperatures have been re- 
duced between 12 and 15 degrees by 
this procedure. 


Heating. All office areas have 
floor panel radiant heating, consist- 
ing of a series of hot water pipes 
buried in concrete. Rock wool insu- 
lation is used in walls, and there is 
a 14-in. granular fill above the ceil- 
ings. Flush-type ceiling ducts are 
used to circulate cool air in summer. 
This installation was made with an 
eye to future conversion to full air 
conditioning. 

The factory section has a two- 
pipe vacuum return steam heating 
system with radiation consisting of 
unit heaters and conductors. Two 
low-pressure boilers. are fired by 
oil burners with an underground 
storage tank. Oil can be delivered 
via tank car or by motor carrier. A 


unit heaters. Fans for summer cooling (arrow) mounted 7 fee! 
Eight double monitors for natural illuminatior 


gas-fired hot water heater is located 
in the boiler room to provide hot 
water during summer months. All 
controls are electrified, with blowe: 
being turned on and off by clock 
Thermostats control functioning of 
the unit heater system. The system 
is so planned that it is used to heat 
in winter and cool in summer. 

Fireproof construction and ceiling 
sprinklers throughout the office and 
factory area enable the company to 
obtain an unusually low fire in- 
surance rate. Two 30-hp. compres- 
sors located in the boiler room 
supply air for processes. 


Lighting. Offices and drafting 
room have troffer fluorescent flush- 
ceiling-type fixtures with prismatic 
lenses. Light intensity measure- 
ments at work level indicate 40 
foot-candles in the office and 60 
foot-candles in the drafting room. 
All fixtures are non-glare, dust- 
proof, two 40-watt tube type. 

Industrial fluorescent fixtures are 
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used in the manufacturing area. 
Fluorescent fixtures are mounted in 
a continuous line on each side of the 
assembly lines, close to the working 
plane, to give maximum light in- 
tensity of 90 foot-candles. Flood- 
lights, located outside the plant, 
illuminate the portico after dark. 


Electrical distribution. Electrical 
distribution was planned with an 
eye to the future by Hallicrafters’ 
maintenance division. All trans- 
formers, circuits, and panels were 
planned and installed to take double 
the load required for present pro- 
duction. This will allow for expan- 
sion without costly changes. 

The 4-wire, 3-phase distribution 
system (208/120 volts) is used for 
lighting. Three 800-amp. service 
switches are used with one standby 
for emergencies. An entirely sepa- 
rate system, 3-phase, 3-wire, 220- 
volt, distributes energy for motors 
and other requirements. Both sys- 
tems are distributed laterally over- 
head via conduit and cable. 


Office layout. Offices are grouped 
according to the flow of work. 
Around the perimeter of the general 
offices are located private offices. 


These are enclosed with routed- 
wood partitions with central clear 
panel glass sections to allow the 
occupant clear observation of office 
functions. Offices have asphalt tile 
flooring and acoustically treated 
ceilings to reduce noise. A com- 
plete underfloor duct system runs 
throughout these areas to provide 
outlets at any location for telephone 
and electrical connections. . 


Employee facilities. Central 
cloakrooms are adjacent to the em- 
ployees’ entrance. Each employee, 
upon entering the plant, must check 
outer garments. Also he must check 
them out before leaving the plant. 

The spacious cafeteria is located 
for the convenience of both office 
and plant personnel. It was designed 
to accommodate about 500 people. 
Breakfast is served before shift 
time between 7:30 and 8 a.m. 

Employee facilities have been 
provided on a liberal scale through- 
out the plant. The dispensary has 
necessary equipment for first aid 
and is located adjacent to office and 
factory areas. 


CAFETERIA is close to both production and office areas. Accommodates about 500; 
employees can breakfast here before shift time each morning 


ROOF SPRINKLER SYSTEM with over 200 mist-spray nozzles keeps plant 12 to 15 degrees 
cooler than outdoors on hot days. Monitor has continuous-light, operable steel sash 


TRUCK ENTRANCES are protected by steel bumper columns. Spacious drive permits 


trucks to maneuver. Footings and foundations allow for construction of second story 











FUNCTIONAL LINES characterize this new plant. It was designed 
to permit 100 per cent increase in capacity without building ex- 
pansion or alteration. Single-story construction with two high-bay 


monitors and process tower. Light buff face brick on exterior walls 
Top of walls finished with copper-covered eaves. Doors to truck load- 
ing dock at right. Railroad receiving platform at back of building 


ECONOMICS LABORATORY, INC. 


N. J. 


NEW PLANT AT LYNDHURST, 


@® Two divergent requirements 
had to be resolved in arriving at 
a suitable size and layout for the 
new Economics Laboratory plant at 
Lyndhurst, N. J., where detergents 
and germicides are manufactured: 


1. The scheme had to permit 
meeting current sales demand with 
a minimum of equipment in the 
manufacturing process. 


2. Allowance had to be made 
for future maximum production 
through complete mechanization of 
the entire process. 


The final solution resulted in a 
minimum initial investment, which 
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will permit a 100 per cent increase 
in production by installation of ad- 
ditional equipment. This is truly a 
small building capable of doing a big 
production job. 

No increase in the size of the 
building or alteration will be neces- 
sary to achieve this production in- 
crease. General provisions of the 
plant include: 


1. Exterior railroad siding and 
covered platform for the receipt of 
raw materials. 





Engineer and Builder: Walter Kidde 


Construction, Inc., New York 


2. Floor storage of new materials 
in bags and drums, and paper con- 
tainer supplies. 

3. Batch mixing equipment. 

4. Storage bins for various form- 
ulated products. 

5. Packaging lines. 


6. Adequate floor storage for 


finished products. 


7. Interior truck dock from which 
products are shipped. 


Construction. The 44,600-sq.-ft. 
plant is located on a 6-acre land- 
scaped. plot. It is single-story with 
two high-bay monitors and a proc- 
ess tower..The structural system is 
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UNDERSIDE OF STEEL ROOF DECK and exposed surfaces of framing and windows are 
finished in aluminum paint. Daylighting from sidewall and monitor windows is supplemented 
by fluorescent lighting. Floors are concrete treated with metallic hardener 


a typical skeleton frame of steel 
girders, beams, and columns, all 
supported on a spread foundation of 
reinforced concrete. Instead of usual 
channel and angle assembly for the 
fascia beams located between roof 
eaves and window heads, a system 
of angles and plates has been de- 
signed to give weather-tight con- 
struction. Column spacing is 20x40 
feet; clearance is 16% feet to main 
roof and 23 feet to monitor roof. 


Walls. Masonry walls are of solid 
brick, 8 inches thick, having exte- 
rior faces surfaced with an attrac- 
tive range of light buff brick. Tops 
of walls were terminated with 
copper-covered eaves rather than 
the traditional brick parapets. This 
construction effected an initial sav- 
ing and eliminated possible leaks 
and disfiguring efflorescence. Exte 
rior faces of the process tower are 
sheathed with a combination of 
plain and corrugated asbestos ce- 
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ment boards. Partitions.in the office 
areas are structural clay tile with 
hard, white gypsum plaster; in 
manufacturing areas, unscored 
structural clay tile. 

Steel sash are used throughout. 
In the factory area they are pivoted 
with manually powered mechanical 
operators for the monitor venti- 
lators. Glazing of windows was 
executed after completion of the 
finished painting. This reversal of 
the usual procedure was made pos- 
sible by use of a mastic glazing 
compound which had been factory- 
colored to match the finished paint- 
ing on the sash. With this method, 
expensive cutting in of painting at 
glass lines is eliminated. Costly 
maintenance is avoided by use of 
a glazing compound that remains 
plastic indefinitely without paint 
protection. 


Roof. Roof decking is 20-gage 
pressed steel sheet, having ribs 1% 


inches deep at 6-in. spacing. This 
steel decking is connected by fillet- 
welding at each lap of the longitudi- 
nal rib joints with tops of structural 
steel purlins. Also, these joints in 
the decking are stiffened by wedge- 
welding on the upper surfaces. Roof 
insulation is 1-in. fiberboard applied 
over a vapor seal of asphalt-satu- 
rated felt which was first cemented 
to the steel decking by hot asphalt. 
Insulation is.covered with 20-year 
bonded built-up roofing, using coal- 
tar-saturated felt and coal-tar pitch 
surfaced with slag. 


Floors. All floors throughout are 
reinforced concrete slabs on ground. 
Except in offices, they have been 
treated with metallic floor hardener 
and given a hard, steel-trowel fin- 
ish. Office floors are finished with 
asphalt tile. 

Throughout the factory interior 
all exposed surfaces of the steel 
roof decking, framing, and windows 
are painted with aluminum paint. 
This finish has allowed a more uni- 
form distribution of daylight enter- 
ing from high sidewall and monitor 
windows. Photograph of interior 
(left) was taken without use of 
any artificial illumination. Win- 
dows, doors, trim, etc., are coated 
with buff-colored lead and oil paint. 


Heat. Space heating is provided 
by an oil-fired, low-pressure steam 
boiler connected to unit heaters in 
the factory, and cast-iron radiators 
in offices. 


Light. Fluorescent lighting of 40 
foot-candle intensity is installed for 
offices. The factory area is provided 
with fluorescent fixtures giving 
30 foot-candle intensity. The entire 
building is provided with a wet- 
pipe sprinkler system. 


Electrical distribution. Cables in 
overhead conduit are used. Power 
voltage is 240; light, 120. Water and 
gas are piped in from city mains. 

Sheet steel chutes are provided 
to allow gravity flow to packaging 
machines and bulk filling units. 

Showers are included in the sani- 
tary facilities. Locker room is fin- 
ished with cement plaster wainscot. 

A chain link fence surrounds the 
area. The plant is served by a bitu- 
minous macadam pavement. 










































































QUICK LOOKS AT EIGHT NEW PLANTS 


BELL & HOWELL COMPANY, Chicago. Motion picture equip- Exterior walls are brick, glass block, concrete trim. Interior walls 
ment, Three-story building. Reinforced concrete construction. are tile block. Area, 227,566 square feet 


BELDING-HEMINGWAY-CORTICELLI COMPANY, Morris- construction; 50x50-ft. column spacing, 12-in. brick walls, co 


town, Tenn. Nylon and rayon thread. Two-story building. Steel frame ditioned air, electric heat, fluorescent lighting 











WILLARD STORAGE BATTERY COMPANY, Memphis. Electric steel deck roof, fluorescent lighting. Interior painted in thre 


storage batteries. One-story building. Concrete walls and floors, shades of green. Covered loading facilities 


MONSANTO CHEMICAL COMPANY, Monsanto, Ill. Synthetic with corrugated asbestos siding, pre-cast roof slabs. Area, 80,00 
detergents. Steel, reinforced cement block, and brick construction square feet. Multi-storied to suit process 
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THE STANDARD REGISTER COMPANY, Dayton. Business Concrete foundation, floors, roof slabs, and columns. Interior 
machines and forms. Two-story building, faced with tapestry brick. painted in colors 


TL 


PACIFIC AIRMOTIVE CORPORATION, Burbank, Calif. Avia- frame, wood composition roof, concrete slab floor, 


tion overhaul and maintenance tools. Single-story. Welded steel construction. Area, 12,000 square feet 


reinforced concrete and brick walls, Monitor roof, Area, 304,000 
square feet. U-shaped layout ‘ 


MARATHON CORPORATION, Menashe, Wis. Paper boxes and 
cartons. Single-story and basement. Steel girders and columns, 
Coating concrete roof, reinforced concrete floors. Interior painted greenish- 


LIBBEY-OWENS-FORD GLASS COMPANY, Toledo. 
gray. Area, 88,000 square feet 


resins. Five-story steel building. Concrete and brick walls, pre-cast 
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PLAN MAINTENANCE— 





FOR BUILDINGS OLD AND NEW 


It’s now or else in building maintenance. 


. . Five war years 


meant substandard upkeep. Manpower and materials shortages 
throughout 1946 and 1947 dictated postponement in far too many 


industrial plants 


But, by and large, manpower is not so tight today. Neither are 
materials. And industry has the money 


Foresighted management will therefore give building upkeep the 
call for 1948. It will set up a program of preventive maintenance 
as suggested here—and it will use a checklist (like the one ap- 
pended to this article) to make sure nothing that needs doing is 


left undone 


HETHER your plant is a genera- 

tion old or still in the blue- 
print stage, now is the time to 
reduce future maintenance costs. 
Planned maintenance is the way to 
do it. 

Too often, in periods of low in- 
come, necessary maintenance is de- 
ferred. That means accelerated de- 
terioration, for greater total cost. 

To a lesser extent, the same thing 
is happening today. In the drive 
for ever-greater production to meet 
pent-up demand, maintenance does 
not always get the attention it re- 
quires. The short labor supply and 
the consequent high cost of main- 
tenance do not make immediate 
action attractive, either. 

This, combined with five war 
years of substandard maintenance, 
means just one thing — danger 
ahead! 

But there is a bright side to the 
picture. Industry’s earnings are 
good. With few exceptions, the 
money is available to do the job re- 
quired to cut tomorrow’s mainte- 
nance costs. 

Fundamentally, the problem is 
the same in the brand-new plant as 
in the old one. New materials and 
new construction techniques mean 
some differences in maintenance 
procedures. But trouble spots re- 
main more or less constant. 
However, there are a few impor- 


tant differences in the matter of 
today’s approach to tomorrow’s 
maintenance problems. 


THE OLD PLANT 


The main consideration here is to 
determine what needs to be done to 
bring the plant, maintenance-wise, 
completely up to top-flight condi- 
tion—and then do it! 

Start with an inch-by-inch sur- 
vey of the entire physical property. 
The appended checklist contains 
some of the more important things 
to look for. However, do not limit 
the examination to these points. No 
job is too big to be out of the prov- 
ince of the survey report (even 
though the remedy is beyond the 
maintenance department). And no 
job is too small not to be a cause of 
potentially bigger trouble if it is left 
unheeded. 

Make every reasonable attempt 
to ascertain the cause of every fail- 
ure, This is of particular importance 
in three classes of plants: 


Very old buildings. The older the 
building, the more necessary it be- 
comes not only to repair the failure, 
but also to remove the cause. Lack- 
ing this, the same or another fail- 
ure is almost certain to crop up. 
While this is also true in a newer 
plant, the fime element involved 
will vary inversely with the age, and 
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the frequency of the repairs may 
soon make the cost prohibitive. Al- 
though the factor of age complicates 
the problem substantially, the type 
of “materials and loading specifica- 
tion” survey outlined in the follow- 
ing section for use in war-built 
plants may also be of considerable 
value in old buildings. 





War-built plants. Severe restric- 
tions on building materials were 
imposed during the war. As a result, 
many building elements have a rela- 
tively short life expectancy. Timber, 
for example, was frequently green, 
seldom properly treated. Steel mesh 
for concrete walls and floors was 
largely unavailable. Piping and 
electrical wiring were substandard 
(from any long-term point of 
view). And, perhaps most impor- 
tant, safety factors were cut to the 
bone all along the line. 

The philosophy was that the 
plants were to serve only during the 
war, hence it was not necessary to 
build long life into them, except 
where this was structurally neces- 
sary because of the nature of 
the process or machinery. Conse- 
quently, many of these plants are 
still structurally sound and will re- 
main so for many years to come. 
But just about now, the substandard 
service and non-structural ele- 
ments are beginning to show their 
“true colors.” 

Close inspection will disclose 
many of these war weaknesses. 
Many others, however, are subsur- 
face (or involve loading limits) and 
will not be evident to the naked eye. 
For this reason, it is important that 
the inspector or a competent main- 
tenance engineer (if the inspector 
is not technically trained) obtain a 
set of blueprints, together with 
material and loading specifications. 

Do not limit the examination to 
checking those elements where 
physical failures have occurred—al- 
though those spots warrant priority 
(Continued on page B-84) 
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AVE-LITE WHITE 


SAVES MONEY BECAUSE OF 


HIGH COVERAGE! 
—IT’S WASHABLE! 
T’S QUICK-DRYING! 


How would you like to usea mill white because of these remarkable features. 
of such superior quality that it covers High Coverage means less cost for mate- 
most surfaces in one coat...is readily rials and labor. Washability means you 
cleaned either with a dry cloth or soap don’t spend money on frequent re- 
and water...is one of the quickest- painting. Quick Drying means you can 
drying mill whites ever developed! put the whole plant in production the 
Just make sure your day after the paint is applied! 
| plant is painted with Andthat’s notall. We have developed 
A 7 ie go Dy) a ae a Special Formula Save-Lite rome nes 
Sa alll : a Lite White—that’s all! are amazingly resistant to the effects o 
_—— (¢ Sherwin-Williams Save- heat, fumes, moisture! Write now for full 
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can do wonders for product quality, output, employee 
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morale! Sherwin-Williams color specialists selected ‘ AEE Py paren 
| N iy) i ST RIAL each color and color combination in the Kem Color hp PWN 
i " ; Harmony line to help you combat fatigue, eyestrain, ML ij LAME 
. i . | |: S accidents, labor turnover ...to cut down rejects! INn> oe ae 

F i N ls t es Start now to make the fullest use of S-W- Kem Color VUSTRIAL 


Harmony—color engineered for industry. Start now to 
bring increased output, improved working conditions, 
lower costs to your plant! W rite The Sherwin-Williams 
Co., Industrial Division, Cleveland 1, Ohio. (Export 
Division, Newark, N. J.) 


All Products of Sherwin-Williams Industrial Research 
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When You See One of These 
Every 50 feet - that’s 


Dependable Pastettion / 


i BUFFALO 
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NEXT to having no adequate fire-fighting equipment is not having 

enough. A small fire can leap to destructive size during the 
crucial moments it takes to bring an extinguisher from one depart- 
ment or room or floor to another. Approved protective practice calls 
for no point to be farther than 50 UNOBSTRUCTED feet from a 
dependable extinguisher. Now is the time to double check your 
fire-fighting equipment. 

There is a size and type of Buffalo better-built Fire Extinguisher 
exactly suited to ever class of fire hazard. There probably is a 
thoroughly trained Buffalo representative in your locality who will 
be glad to assist you in checking your fire-fighting equipment. If he 
is not listed in your classified telephone directory, write us direct. 


BuFFALO FIRE APPLIANCE 
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DAYTON 1, 








PLANNED MAINTENANCE For 
BUILDINGS OLD AND NEW 
(Continued from page 8-82) 


attention. The first step is a physica] 
inspection of all substandard mate. 
rials used in the plant. Where . 
combination of substandard materia) 
and low safety factor (or actual over. 
loading) is encountered, immediat, 
replacement or lessening of the load 
is probably in order. 

As the inspection proceeds, make 
an exhaustive list of all substandard 
materials, and their present condi- 
tion. After each item on such a list 
the inspector should enter his ap- 
praisal of the probable number of ad- 
ditional years of satisfactory service 
and any special notes regarding th; 
need for abnormally frequent inspec- 
tions. Such a list will prove invalu- 
able in simplifying the future job of 
the maintenance crews and in pre- 
venting the development of serious 
trouble. 

The second step is to check all 
points of known overload or low- 
safety factor, regardless of the qual- 
ity of the material used. Natural de- 
terioration of even the best materials, 
caused by use and the elements, may 
have produced an unsafe condition 
by this time. A list similar to the one 
described above should also be com- 
piled for the check. If the necessary 
technical competence for a survey of 
this nature is not available among 
the regular personnel, management 
should not hesitate to obtain the 
services of an outside consultant. 


Reconverted plants. This includes 
not only war-built plants and thos 
recently engaged in war production 
but any plant in which a major 
change in process or relocation of 
manufacturing facilities has taken 
place. Such changes subject the en- 
tire physical plant to altered condi- 
tions—not always conditions the 
structure was built to withstand 
Hence the additional 
remedying the cause as well as the 
effect. Here, again, blueprints and 
original specifications are indispen- 
sable to the maintenance engineer. 

Make the needed repairs now. 
Today. While the money is available. 
By bringing the plant into top-flight 
condition it will be possible to insti- 
tute the practice of so-called pre- 
ventive maintenance, thereby saving 
a substantial part of future potential 
costs. However, introduced into a 
below-par plant, so-called preventiv: 
maintenance is just “so-called,” and 
nothing more. 

There are three possible reasons 
why it might be desirable, from an 
over-all point of view, to defer some 


need for 
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These Wonder Working Machines Will Do 
Everything, Everywhere For All Types of 
Floors, Faster at Lower Costs. 


















Precision-Built Generals will save and protect your new floors, rejuvenate your 
old floors, enhance the appearance of your building interiors. They eliminate the 
necessity for all old fashioned hand labor by performing any of your floor main- 
tenance operations better and at a fraction of your present costs. 

GENERALS are built rugged for heavy duty day-in, day-out operation and at 
negligible operating costs. They are engineered and built by a company whose 
reputation for precision is inter-nationally known. The name GENERAL is your 
assurance of quality and honest engineering. 

GENERAL Floor Machines are used by leading industries, offices, public build- 
ings, hotels, recreation centers, schools, colleges, hospitals and institutions, all 
over the world. 

GENERAL Floor Machines are available in two MODEL "kK" 
series. The ““K’’ models are powered by heavy 
duty repulsion-induction type motors .. . De- 
signed for the long hour duty heavy type of floor 
maintenance. They are especially recommended 
for factory and institution use, or in large instal- 
lations where traffic is heavy and floor mainte- 
nance is a major problem. They are unusually 
quiet under operation . . . Available in 14’, 16” 
and 18” brush sizes. 

The “KM” LO-HITE models are available in two 
sizes, 14 and 16” . . . Powered by especially 
built heavy duty capacitor type motors of low 
design. They are built lower than most machines 
. . . Get under desks, machinery, counters, and 
other confined areas, previously only accessible 
to tedious hand operations. Super-quiet, it is 

built for schools, hospitals, hotels, etc. 



























GENERAL FLOOR MACHINES WILL 

































@ SAVE LABOR COSTS @ ELIMINATE UNSANITARY CONDITIONS 
@ RESTORE ALL TYPES OF FLOORS TO @ ARE LOW IN OPERATION COSTS 
THEIR ORIGINAL NEWNESS @ ARE LOW IN MAINTENANCE COSTS 
© ENHANCE THE APPEARANCE OF ALL @ ARE LOW IN ORIGINAL COST FOR MODEL 
INTERIORS VALUE RECEIVED "KM" LO-HITE 
Fill in and mail coupon for literature, prices and other in- 1 
formation desired. Name of GENERAL authorized dealer nearest Paige FLOORCRAFT, INC., Dept. FM ; 
your locality will be given and free demonstration on your own venue of the Americas, New York 14, N. Y. ' 
floors may be arranged. |] | Want a Free Demonstration of the General ["] K [] KM 
Generals Are Sold Only Through Authorized Dealers [] Send Me a Folder Giving Complete Specifications 
MAME oss incieddawokiccin cee Aikaaccd« 
GENERAL FLOORCRAFT, INC. fab 2 
Dept. FM, 333 Avenue of the Pere teow York 34,.0.¥i © ==. Oe eee i 
ADDU. so. ckie CWE Si STATE. 5... i 
t 
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Main “dispatching” station for various types of electric lamps destined for 
storage in different warebouses. After cartons leave stitching machine they 
are placed selectively on one of the five Logan Roller conveyor lines shown. 
Cartons delivered to proper warehouse by Steel Chutes and Roller Conveyors. 


Just as time and work studies, and better utilization x 


of floor space contribute to stepped-up production, / 
so does “flowing” materials handling ... through / 
expertly engineered Logan Conveyors. 


In just about every case, Logan Conveyors are “part 
of the process” because they are so closely dove-tailed 
into production procedure. They provide that all- 
important “steady movement of materials” . . . timed 
correctly . . . and at proper working heights for 
operators. 


It is quite probable that Logan Con- 
veyors can lower your production 
costs at one or more plant operations. 
Why not write for literature? 








LOGAN CO. INC., 510 CABEL ST., LOUISVILLE, KY. 
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of the presently required mai 
nance: 


te. 









1. Proper materials are stil] y,,; 
available. There are few cases jy 
which this is true today: mate ials 
may be difficult to obtain, and they 
may be expensive, but they can }, 
obtained. Also, many new materia}: 
and “substitutes” are highly effectiy, 
Some are superior to the materia| 
they replace. 














2. Top management may fee] j 
essential not to sacrifice production 
for repairs in those cases where inter. 
ruptions would result. This is a mat- 
ter of undertaking a calculated risk 
It should not be done without making 
a thorough investigation of all th 
factors and possible costs involved 













3. Necessary skilled manpowe1 
not available. While this condition is 
not limited to plants in small and 
medium-sized communities, it is fa 
less common in highly industrialized 
areas. 










Two things deserve special note in 
connection with this problem. Skilled 
manpower is available if you ar 
willing to bid high enough to bring 




















it to your plant (from other com- 
panies or other areas). The possibl 
industrial and community relations 
problems arising from such a cours 
however, are too obvious to requir 
elaboration. If skilled help is un- 
available now, it will probably b: 
unavailable next year, barring a sub- 


stantial economic setback. 

In the light of this latter considera- 
tion, deferment of maintenance be- 
cause of the manpower shortage is 
at best, a risky business. The alterna- 
tive is to investigate the possibilit: 
of getting the job done by outsid 
contractors. While this may at first 
appear expensive, especially in re- 
mote areas, it is frequently thé 
cheapest—especially in remote areas. 
If there is a union in the plant, man- 
agement should not hesitate to tak« 
it into full confidence on such a 
problem. The facilities of an affilia- 
ted union can sometimes be most 
helpful in clearing this particular type 
of impasse. 











DELAY RATHER THAN DEFER 






In any event, the maintenance 
should not be deferred, but rather 
merely delayed until preparations 
for its execution can be completed. 
The preparations should be expedited 
to the greatest possible degree. 

In any case, no matter what the 
reason for deferring maintenance, 
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Overworked or overloaded motors in your CO: is non-conducting, a Kidde Portable is 
| plant—even the smallest—can be a potential _— safe to use even if circuits are live. 


| fire hazard. Play safe—keep Kidde* Portable Sizes range from 214 to 25 pounds COs 
Extinguishers close at hand! capacity—a size for every need in portables. 
| A Kidde Portable discharges dry, clean ll Kidde Portables have fast-acting, easy- 


| carbon dioxide (CO2) that can quickly put to-use TRIGGER-FINGER CONTROL, Ask a 
out electrical fires—without damaging the Kidde representative for full details. 
insulation or corroding metal parts. Since *Also sold under the name “LUX.” 


WALTER KIDDE & COMPANY, INC. 4'e 432 MAIN STREET, BELLEVILLE 9, &. 9. 
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OUT OUR WAY 


THIS ONE SAYS THAT / DON'T GIVE ME THAT’ THERE |! STILL AN OLD 
IT'S JUST AS AIN'T ANYTHING AS GOOD AS | MAIN STREET 
‘GOOD AS SOL SOL- SPEEDI- DRI.’ AND I'D PAY | BOY -- STILL 
SPEEDI-DRI-- ¢ A QUARTER OF A CENTA POUND] BELIEVES IN 
AND ITS A MORE ANY DAY TO BE SURE I'M ( GETTING THE 
QUARTER OF GETTING MY MONEY'S WORTH! BEST FOR 
A CENT PER DON'T COME IN HERE AGAIN WITH} JOB--NOW 
POUND THAT “JUST AS GOOD" STUFF! / YOU SEE WHY 
CHEAPER’ WE'RE STICKING TO HE'S THE 
SOL-SPEEDI-DRI/ /\ BOSS’ 


{ fo 
\ ao * j 
\ : 


TELLIN’ ‘EM OFF ae aerator 


Be Safe . . . Be Sure . . . Use SOL-SPEEDI-DRI 








People who use So.-SpeEpDI-Dri— 
industry’s original and foremost ab- 
sorbent for all liquids—have learned 
that they can count on the uniform- 
ly high quality of Sot-SprEep1-Dri. 
They have learned, too, that 
So.-Speepi-Dri costs less because 
it does more work . . . because it is 
always efficient, always dependable. 

Yes, it’s quality all the way with 
Sot-Speepi-Dri . . . quality that 


assures you cleaner, brighter, safer 
floors . . . freedom from slips and 
falls caused by dangerous, slippery 
surfaces. Obtained by selective min- 
ing, laboratory-checked hourly, and 
processed by the most modern meth- 
ods and equipment, SoL-SpEEpDI-DrI 
comes to you in special weather- 
proof bags, every pound at peak effi- 
ciency. Remember the name .. . 
Sot-Speep1-Dri! 


WHEN YOU BUY, BE SURE IT’S SOL-SPEEDI-DRI! 
Safety and Maintenance Co.,Inc., No.1 Wall St., New York 5, N.Y, 


Warehouse Stocks Maintained in Principal Cities 
of the United States and Canada 








AND MAIL TODAY 


FREE SAMPLE FLL OUT THE — . 











Name— 








Address — 









City — 


___. State —— 
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SOL: SPEED DR 


ABSORBENT FOR ALL LIQUIDS 
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funds for the work should be appro. 
priated now and placed in a cash (a; 
distinguished from “paper”) reserve 


THE NEW PLANT 


Ideally, maintenance for the ney 
plant should be well under way be- 
fore the architects begin drawing yp 
the first set of blueprints. 

Good maintenance can be practiced 
in any plant. Truly low-cost mainte- 
nance must be designed and built 
into the plant. With the always- 
available cooperation and assistance 
of the architects and builders, this 
objective can be accomplished by 
these simple steps: 


1. As soon as the decision is made 
to build a new plant, assign a 
competent maintenance engineer to 
work with the engineers preparing 
specifications for the architects. It 
should be the function of th 
maintenance engineer to prepare ap- 
pendixes to the specifications, setting 
forth in broad terms the basic 
maintenance requirements of thé 
structure and of the several physical 
components. 


2. The same maintenance engi- 
neer holds a series of conferences 
with the designers as their work 
progresses. The purpose of thes 
conferences is twofold. First, the 
engineer amplifies and details his 


requirements as the architects ex- 
perience the need for such additional 
information. Second, the engineer is 
kept cognizant of the limitations 
within which maintenance can b« 
designed, and within which he will 
later have to work. The natural re- 
sult of such conferences is to give to 
the maintenance engineer an inti- 
mate understanding of the construc- 
tion details which bear upon his 
responsibility for keeping the plant 
running. 


3. The maintenance enginee! 
must be on the site periodically while 
actual construction is in progress. 
The frequency of such visits depends 
somewhat on physical accessibility 
of the site, but to the greatest degree 
possible is determined by the size and 
complexity of the project. In a large 
plant, where a staff of maintenance 
specialists is contemplated, it is well 
to have as many as possible view the 
work as it progresses, paying par- 
ticular attention to their specialties. 
A knowledge of blueprints and 
material specifications is invalu- 
able to maintenance engineers, but 
supplemented by an intimate, pe'- 


FACTORY MANAGEMENT and MAINTENANCE 











WHY 








ich Dog STARTERS 


cam reduce your costs and 
increase lighting efficiency 





a 


The starter contributes more than any other single accessory to the use- 
ful life of fluorescent lamps. Here’s why: 


1. The right starter can prolong the life of both lamp and ballast. 
2. The right starter can decrease maintenance time and replacement costs. 
3. The right starter can add to lighting efficiency, thus improving 


working conditions. 


And the right starter for your installations 
is the General Electric Watch Dog — the 
starter that automatically cuts out failing 
lamps before ballasts and circuits are 
harmed. The General Electric Watch Dog 
gets rid of the nuisance of blinking lamps, 
tells your maintenance men immediately 
when lamps need replacement. This extra- 
quality starter lasts 
long in service, too, 
In fact, it often lasts 
many times longer 





FREE 

Fluorescent Lamp 
Starter Chart helps 
you pick the right 
starters for your in- 
stallations. Write for 
yours today. 











G-E BALLASTS — LAMPS — STARTERS — LAMPHOLDERS — FIXTURE WIRE 
STAND FOR DEPENDABILITY IN FLUORESCENT LIGHTING. 


than conventional starters. 

Starters are only one part of the complete 
line of accessories that General Electric 
makes, to help you make the most of 
fluorescent lighting. Better check with 
your lighting contractor, or supplier, to 
make sure that the fixtures you buy 
and the lighting systems you operate 
are G-E equipped all the way through. 
For complete information, write to Sec- 


tion Dg-434, General Electric Company, 


Bridgeport 2, Connecticut. 


*Trade-mark Reg. U. 8. Pat. Off. 









HOW G-E 
WATCH DOGS 
worRK 


When the lamp dies, the 
Watch Dog cuts itself out of “ 
the circuit, stops blinking 





Manual reset button ‘“‘pops’’ 
up when starter cuts off on 
dead lamp. 





When dead lamp is removed, 
the Watch Dog is easily reset 
by pressing the button. 





New lamp inserted in lamp- 
holder immediately begins to 
operate normally. 







GENERAL {{) ELECTRIC 
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* One of a series of odvertise- 
ments based on industrial 
opportunities in the states 
served by Union Pacific 
Railroad. 


presides i fic Railroad 
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Unite with Union Pacific in selecting sites and seeking new markets in California, Colorado, 
idaho, Kansas, Montana, Nebraska, Nevada, Oregon, Utah, Washington, Wyoming. 


*Address Industrial Department, Union Pacific Railroad 
Omaha 2, Nebraska 


UNION PACIFIC RAILROAD 
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sonal acquaintance with the physic.)] 
construction, it is unbeatable. 


Maintenance Procedures 


If 1948 is used to make all th, 
needed repairs and replacements 
both major and minor, maintenanc. 
in 1949 and after can be, relative), 
at least, both simple and inexpensiv, 
If a checklist has not been used {v., 
maintenance inspectors in the past. 
one should be made up during the 
course of a thorough survey. Even 
where a checklist has been used. i 
can be improved and expanded, and 
brought up to date. 

The basic list covers every item 
subject to wear, neglect, or damage. 
Where low safety factors, overload 
conditions, or substandard materials 
are known to exist, the basic list is 
supplemented by an exhaustive in- 
ventory of such potential trouble 
spots, as described above. 

There are two important elements 
sometimes missing from maintenanc: 
inspectors’ checklists: 


1. When shall the next inspection 
be made? It is less than useless to 
compile an extensive checklist if no 
further inspections are going to be 
made until the next complete sur- 
vey—or until trouble forces an in- 
spection. Consequently, each item on 
the list must be scheduled now fo: 
its next inspection; so far as possib| 
regular inspections should be sched- 
uled for the next ten years. 

However, space must be provided 
on the checklist for noting the need 
for special inspections after repairs, 
or for precautionary interim inspec- 
tions of incipient trouble spots. Per- 
haps the next regular inspection for 
a class of items is three years hence: 
some items may not be in need of 
immediate repair or replacement, yet 
may be in a sufficiently advanced 
stage of deterioration to justify mor 


frequent inspection. Some _ simp: 
type of tickler system will insure that 
such special cases are not overlooked 


2. When shall the next replace- 
ment be made? Some items are re- 
placed on a definite schedule; this 
schedule should be incorporated into 
the checklist. Provision must be made 
for noting (and executing) replace- 
ments which will be required out of 
regular schedule. 


One final point is worth noting in 
connection with checklists. For a rea! 
check, provide space on the list in 
which to record the nature of the de- 
fects uncovered and action taken. (1! 
remedial action is not within the 
immediate province of the mainte- 
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PLANNED MAINTENANCE (continued) 


nance department, the inspector or 
engineer records “proposed action,” 
and later records the disposition of 
the proposal.) 

Initial preparation of maintenance 
checklists is not inexpensive. But the 
long-run savings can be tremendous 
if the lists are used. 


WHAT TO CHECK 


Basic elements for inclusion in any 
adequate checklist are outlined 
below. In each case, two fundamental 
questions must be asked: 


1. Does this item require repair 
(or replacement) to restore it to its 
original condition and prevent fur- 
ther trouble? 


2. Does this item require im- 
provement (beyond its original con- 
dition) to prevent further trouble? 


Items to check and conditions to 
look for: 


Steel members. Overloading, cor- 
rosion, welds, rivets. 


Wood members. Overloading, 
cracks, checks, rotting of sills and at 
foot of columns. 


Concrete members. Overloading, 
cracks, spalling of girders and col- 
umns. 


Walls. Cracks, leakage, need for 
repainting, waterproofing. 


Foundation walls and piers. Cracks 
settling, leakage, waterproofing, 
drainage. 


Floors. Cracks, sagging, warping, 
drainage, excessive roughness or 
slipperiness, suitability for service 
conditions, super-surfaces (steel 
mats, etc.). 


Coping. Loose or missing tile or 
stone, need for repainting, water- 
proofing. 


Windows. Corrosion, dry rot, leak- 
age, putty, calking, stops, rails, stiles, 
fasteners, broken panes, re-glazing, 
need for screening. 


Doors. Proper fitting, corrosion, 
dry rot, leakage, hinges, locks, checks, 
weatherstripping, calking. On fire- 
doors, look also for condition of metal 
covering, fusible links, suspension, 
operating mechanisms. 


Sills and lintels. Cracks, leakage, 
need for repainting, waterproofing. 


Stairways. Lighting, hand rails, 
anchorage, excessive wear, slipperi- 
ness, or other defects of treads and 
landings. On fire escapes, look also 
for weakening by corrosion, proper 
funetioning of lift sections, accessi- 
bility, obstructions. 


Elevator shafts. Corrosion, condi- 
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CET THE FACTS 
TODAY: Send for illus- 
trated booklet that tells 
how Pentachlorophenol 
cuts maintenance costs 
in wood construction. 
Ask for Booklet PE 54. 





Decay like this means added maintenance 
costs, and may affect safety. Prevent such 
decay by the use of Pentachlorophenol 
treated wood when building or repairing. 
Tested under the most adverse conditions, 
Pentachlorophenol has proved itself a lasting, 
effective protection against both decay and 
termites. It is applied at low concentrations 
in petroleum oils by established pressure and 
nonpressure treating methods—a scientific 
wood treatment that offers measured toxicity. 
Pentachlorophenol treated wood is clean, 
easy to handle, and paintable if the proper 
solvent is used. 


You will want to specify Pentachlorophenol 
treated wood. It’s a sound investment that 
pays dividends in reduced maintenance. A 
list of treating plants is available on request. 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 
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iciency 
at Doorways 


P...: EFFICIENCY often bogs down at doorways 





Loss 










without letting you know it. Costs pile up while vehicles 
wait for doors to be opened. Time and labor is lost when 
busy employees open or close doors. Heating and air- 
conditioning costs soar when doors aren’t closed promptly. 


You can put a quick stop to these profit leaks by installing 
KINNEAR Motor Operated Rolling Doors. With a touch of 
a button, you raise or lower these doors at a second’s 
notice—from any number of convenient points. They open 
straight upward and coil compactly above the lintel; all 
floor and wall space is fully usable at all times. The opened 
doors stay overhead, safe from damage by wind or vehicles. 
Their rugged, all-steel comstruction assures longer wear, 
lower maintenance, extra protection against fire, theft, and 


storm damage. 


Manually operated KINNEAR Rolling Doors also available. 












Keep door efficiency 
in step with the rest 
of your plant; call 
your KINNEAR rep- 
resentative, or write 
us today, for full in- 
formation on Kinnear 
Rolling Doors. 


Saving Ways in Doorways 


INNEAR 


RG' NG DOOR: 
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THE KINNEAR MFG. CO. 


Factories : 
1540-60 Fields Ave., Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Cal. 
Offices and Agents in Principal Cities 
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tion of safety mechanisms, cables 
walls, pit, and drain. 


Ceilings. Cracks, sagging, leakage 


Roofs. Support, anchorage, cracks 
separation of seams, rotting, bubbles 
nail holes, water pockets, drying out 
of paper covering, loose railings. 


Flashings. Defective furring strips 
loose counter flashing, pinholes, cor- 
rosion, defects in flashing felt. 


Skylights and monitors. Corrosion 
rotting, leakage (especially around 
base), putty, calking, condition o! 
operating mechanism. 


Stacks. Corrosion (inside and out) 
of metal, cracking or pointing of 
masonry, supports, guys, braces. 


Ventilators and cyclones. Corro- 
sion, leakage, supports, guys, 
operation of dampers and controls. 


braces, 


Water tanks. Leakage, calking, cor- 
rosion and rotting (inside and out), 
risers, housing, supports, ladder, 
walk, rails, airplane warning lights, 
heating system, accessories. 


Signs. Corrosion, supports, braces, 
legibility. 

Gutters and downspouts. Anchor- 
age, restraining straps, obstructions. 


Canopies. Anchorage, supports, 
corrosion, rotting, drainage. 
Platforms. Cracking, chipping, 


splinters, loose angle-iron curbing, 
condition of railings, steps, support- 
ing structure and floor (see above) 


Outdoor walks. Cracking, settling, 
heaving, drainage, condition of steps 
and railings. 


Fences. Anchorage, posts, braces, 
gates, mesh, or other fencing mate- 
rial. 


Hydrants. Rusting, condition of 
valves, threads, obstruction. 


Trestles or bridges. Corrosion, rot- 
ting, cracks, sagging, settling, sup- 
ports, foundation. 


Overhead pipelines, ducts, con- 
duits. Corrosion, supporting struc- 
ture, hangers on supports, anchor 
bolts, coverings, and insulation. 


Overhead cranes, conveyors. Cor- 
rosion, supporting structure, anchor 
bolts. 


Sewers. Leakage, covers, manholes, 
obstructions. 


Platform scales. Corrosion of stee! 
work, condition of walls, floor of pit 


Railroad tracks. Loose spikes, rai! 
joints, condition of switches, ballast 
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